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PBEFAOE« 


In  iBsning  the  29th  Beport  of  the  Marlborough  College  Natural  History 
Societj  the  Committee  take  the  opportanity  of  ezpresaing  to  the  Master,  the 
School,  the  Common  Boom,  and  other  friends,  their  sense  of  the  many  proofs 
they  have  receired  of  their  sympathy  and  aotive  support,  which  have  gone  far 
to  render  the  past  year  so  satis&otory  and  enoonraging.  And  snoh  support 
and  encouragement  were  all  the  more  needed  because  the  Society  has  this 
year  passed  through  a  crisis.  Its  Founder  retired  twelre-months  ago,  after 
16  years'  devoted  service,  from  the  direct  management  of  its  affairs,  but 
happily  for  us  we  are  still  able  to  offer  our  grateful  acknowledgement  of  his 
invaluable  help  and  hearty  co-operation. 

Our  numbers,  which  now  reach  a  toted  of  84  School  members,  have 
steadily  increased,  and  the  attendance  at  the  fortnightly  lectures  has  been  so 
great,  averaging  little  short  of  100,  that  we  have  had  to  make  special 
regulations  to  meet  the  case.  Such  large  audiences  have  been  to  a  great 
extent  due  to  the  variety  of  the  subjects  treated  of,  and  the  excellence  of 
the  lectures  themselves.  Masters,  present  members  of  the  School,  and  Old 
Marlburians  from  the  most  distant  quarters  of  the  globe,  have  afforded  the 
Society  and  its  friends  many  an  instructive  and  entertaining  hour,  as  the 
Beports  of  our  Meetings  will  show,  and  if  the  list  of  printed  lectores  seems 
somewhat  meagre  in  comparison  with  previous  years,  it  must  be  remembered 
that  in  an  unusual  number  of  cases  the  lecturer  chose  to  speak  from  memory 
rather  than  to  read  a  paper. 
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But  sncoeBsfnl  aa,  thanks  to  onr  manj  good  friends,  onr  year's  lectures 

have  been,  it  is  felt  that  there  is  still  a  want  which  it  is  the  duty  of  the  Society 

to  supply.    By  these  lectures  difficidties  have  been  cleared  away,  an  interest 

has  been  excited  that  has  led  to  f nrther  private  reading,  and  much  good  has 

been  done:   bnt  there  has  been  no  attempt  at  anything  like  systematic 

teaching.    To  remedy  this  defect  it  has  been  arranged  to  reyiye  this  term  in 

a  modified  form  the  old  system  of  sections  which  fell  into  disuse  a  few  years 

ago.    The  Bey.  T.  A.  Pabston  and  E.  N.  Gardiner  will  midertake  a  botanical 

section,  and  Ma.  Habt-Smtth  and  P.  H.  Maddock  an  entomological  one.    The 

readiness  with  which  the  idea  was  taken  np  gives  ns  good  hope  of  seeing  it 

sncceed,  and  if  snch  should  be  the  case  the  system  may  be  still  farther 

extended.    The  Committee  will  do  all  they  can,  bat  success  or  failure  must 

ultimately  depend  on  the  amount  of  earnestness  which  private  members 

possess. 

Of  the  character  of  the  work  done  in  the  competition  for  the  Stanton 

Prises  it  becomes  us  not  to  speak,  as  the  Committee  furnished  the  only  three 

candidates  and  secured  both  the  Prizes :  but  we  do  feel  very  strongly  that 

the  smallness  of  the  competition  renders  abortive  the  Donor's  object  and  is 
a  discredit  to  the  Society.    It  is  now  proposed  to  make  the  sectional  work 

introductory  to  the  Prize  subjects  for  1881,  and  with  the  valuable  help  thus 

afforded  them  we  may  well  hope  that  the  members  of  this  generation  will 

join  in  wiping  away  the  reproach  that  at  present  attaches  to  us  in  this 

matter. 

It  was  also  felt  that  our  practical  work  required  more  concentration, 
and  in  accordance  with  a  suggestion  made  to  the  Committee,  we  have  it  in 
hand  to  nuip  oat  the  neighbourhood  into  different  well  defined  districts,  and 
to  work  one  of  such  districts  each  year  in  rotation,  regarding  it  from  six 
points  of  view,  namely,  botanical,  entomological,  archssological,  geological, 
ornithological,  and  oonchological.  By  this  method  the  knowledge  obtained  of 
the  country  round  us  will  be  more  minute  than  before,  and  therefore  propor- 
tionately more  valuable. 

For  the  actual  work  done  during  the  last  year  we  refer  our  readers  to 
the  special  Beports,  from  which  they  can  judge  for  themselves  how  far  it  is 


■a^faotory,  and  in  whafc  there  is  room  for  improyement.  There  are,  how- 
eTer,  two  points  in  these  Reports  to  which  we  wonld  call  attention.  In  the 
first  place  we  wonld  ask  onr  ornithological  members  to  laj  to  heart  the 
adyice  given  them,  and  to  bear  in  mind  that  the  English  of  Ornithology  is 
not  birds' ^nesting.  Many  of  the  most  fascinating  pages  in  **  The  Life  of  a 
Scotch  KatanJist"  deal  with  Sdwardes*  acnte  observation  of  birds,  bnt  the 
^^o>d  "  egg  "  ocoars  bnt  rarely. 

In  the  second  place  we  wonld  pnt  in  a  plea  for  the  mnch-neglected 
beetle.  It  is  trae  that  he  is  at  first  sight  less  attraotive  than  his  more  gaody 
rival  the  butterfly,  and  that  there  are  greater  diffionlties  at  first  in  his  dis- 
covery and  capture.  Bnt  on  the  other  hand,  this  imattraotiveness  is  to  a 
considerable  degree  superficial,  and  the  difficulties  that  present  themselves 
to  a  collector  are  mainly  due  to  inexperience.  Moreover  the  field  is  to  all 
intents  and  purposes  for  us  an  entirely  new  one :  and  the  success  which  has 
attended  the  very  small  efforts  which  have  hitherto  been  made  confirms  the 

opinion  of  an  experienced  judge  that  our  locality  is  one  of  the  best  in 
England  from  a  collector's  point  of  view.  The  two  things  needed  were  some 
one  to  direct  the  work,  and  some  means  of  identification.  Mb.  Hart-Smith 
has  undertaken  to  supply  the  former  want,  and  the  latter  difficulty  has  been 
removed  by  the  kindness  of  E.  Mbtrick,  Esq.,  O.M.,  who  has 
most  generously  made  the  Society  a  present  of  his  entire  collection  made 
here  some  years  ago,  and  consisting  of  over  500  specimens. 

There  is  one  branch  of  our  work  of  which  no  Beport  will  be  found,  for 
the  sufficient  reason  that  no  work  worth  speaking  of  has  been  done.  Geology 
is  not  in  favour  just  now.  The  study  is  not  less  interesting  than  others  that 
are  keenly  pursued,  and  if  our  neighbourhood  is  not  the  best  in  England,  it 
presents  much  that  will  repay  investigation,  independently  of  the  fossils 
which  it  contains.  The  making  of  the  new  railway  has  afforded  good  oppor- 
tunities for  anyone  this  way  inclined,  and  amongst  other  things  some 
mnisnally  large  ammonites  have  come  to  light  again,  notably  the  gigantic 
one  added  to  our  collection  by  the  Master,  which  arrived  just  in  time  to 
ilhtstrate  a  lecture  on  them  by  Mr.  Macdokald,  which  no  one  who  heard  it 
to  foiget.    It  is  needless  to  say  Uiat  oar  oonnty  is  painfully  rioh  in 


flinte,  whioh  have  never  yet  received  from  as  the  attention  which  they 
deserve.  A  most  valuable^  indeed  we  believe  unique,  collection  presented  to 
ns  some  years  ago  by  the  Rev.  J.  F.  Bbight,  has  been  arranged  and  will  be 
accessible  to  members  this  term.  The  same  course  has  been  adopted  with 
regard  to  another  most  useful  series  of  fossils,  which  will  be  viewed  with  the 
greater  interest,  in  that  it  was  given  to  us  in  our  infancy  as  a  proof  of 
sympathy  by  the  late  Professor  Sedgwick.  And  yet  another  complete 
collection  from  the  Paris  basin,  the  gift  of  the  Bev.  0.  A.  Elton,  has  also  been 
set  out  for  the  first  time.  All  this  has  been  a  heavy  drain  upon  our  funds, 
and  we  have  besides  at  some  cost  secured  the  valuable  services  of  an  able 
geologist  from  London  in  weeding  and  arranging  our  already  large  collection. 
With  these  facilities,  which  could  hardly  be  greater,  at  hand,  it  is  a  matter 
for  regret  that  more  has  not  been  done  of  late.  We  cannot  but  think  that 
there  are  many  of  our  members  who  would  be  glad  to  take  advantage  of  any 
proposal  that  would  assist  them,  and  hope  that  in  our  next  Beport  we  may 
be  able  to  state  that  something  has  been  done.  Much  will  depend  upon  the 
success  attending  the  sectional  work  of  this  term. 

From  what  we  have  said  our  readers  will  see  that  important  additions 
have  been  made  to  our  museum  :  but  these  are  by  no  means  the  only  ones.  For 
years  past  by  the  kindness  of  many  friends  from  every  quarter  we  have  been 
gradually  accumulating  a  vast  and  miscellaneous  stock  sufficient  to  satisfiy 
the  most  varied  tastes.  It  was  felt  that  the  time  had  come  when  some 
attempt  at  arrangement  and  classification  could  be  made ;  and  the  result  has 

I 

been  a  marked  growth  in  the  contents  of  the  Museum,  and  the  readjustment 
of  several  existing  collections.  We  are  greatly  indebted,  and  herewith  tender 
our  hearty  thanks,  to  the  Misses  Ormerod  for  the  pains  and  skill  with  which 
they  assorted  and  named  our  large  but  confused  mass  of  shells,  adding  a  very 
choice  collection  of  their  own  from  Madeira  :  so  that  our  shell  cabinet  is  now 
one  of  the  most  useful,  and  certainly  the  most  beautiful  of  our  possessions, 
and  deserves  to  be  better  known  than  it  is.  Several  boxes  of  foreign  and  well 
preserved  shells,  the  gift  of  G.  B.  Askwith,  O.M.,  whose  printed  lecture  we 
would  commend  to  the  notice  of  all  lovers  of  coins,  came  too  late 
unfortunately  to  be  incorporated,  but  ropm  is  left  for  them  and  th^  will  be 
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tranflf erred  before  long.  Our  ooins  hayo  considerably  ont-grown  their  cabinet, 
which  it  has  been  decided  to  nse  only  for  Bomanones,  The  others,  of  which 
we  now  possess  a  very  large  number,  have  been  provided  with  a  fresh 
cabinet  and  are  in  conrse  of  arrangement ;  a  third  cabinet  contains  a  large 
collection  of  English  coins,  which  have  been  already  arranged.  We  would 
gladly  make  them  more  accessible  than  they  are,  but  the  certainty  of  their 
shifting  their  places  in  spite  of  the  best  intentions  does  not  justify  ns  in  throw- 
ing the  collection  open :  bnt  by  special  arrangements  they  can  be  seen  by 
anyone  who  is  really  interested  in  the  study  of  them,  and  they  as  well  as  our 
historical  medals  are  very  much  at  the  service  of  any  member  of  the  Common 
Boom,  who  wishes  to  use  them  for  purposes  of  illustration. 

It  was  found  sometime  back  that  owing  to  the  insecurity  of  the  moth 
cabinet  the  specimens  contained  in  it  were  being  rapidly  destroyed  :  and  the 
Council  of  the  College  made  a  most  handsome  reply  to  our  application  for 
assistance  bygrantingus  the  sum  of  thirty  guineas,  by  means  of  which  we  have 
purchased  an  admirable  cabinet  with  30  drawers,  into  which  the  few  undamaged 
specimens  are  being  transferred  from  the  old  one,  which  will  now  be  used 
for  the  MsTBiCK  collection  of  beetles.  To  replace  some  of  the  injured 
butterflies  and  moths  two  collections  made  for  the  Stanton  Prize  have  been 
placed  at  our  disposal :  and  we  confidently  appeal  to  the  society  for  still 
further  help. 

Donations  throughout  the  year  have  been  many  and  various.  Besides 
those  to  which  we  have  already  had  occasion  to  allude  we  have  received  a  very 
valuable  case  of  sponges  and  shells  from  Lieut.  Cabpentbb,  O.M.,  from 
Barbadoes,  which  have  been  added  to  and  set  up  to  advantage  under  glass. 
We  are  glad  to  be  able  to  acknowledge  several  photographs,  chiefly  in 
illustrations  of  geological  formations,  which  will  add  much  to  the  value  of 
such  specimens  as  those  from  the  Giants'  Causeway,  when  we  have  them 
framed  and  hanging  beside  them.  That  some  idea  may  be  formed  of  the  rate 
at  which  our  Museum  increases  we  would  point  to  the  list  of  Donations 
published  in  the  Beport.  While  we  gratefully  welcome  all  such  practical 
proof  of  sympathy  we  are  confronted  by  two  great  di£Sculties, — ^want  of  funds 
and  want  of  room  to  do  them  justice.    We  have  given  temporary  relief  to  the 


••• 

vin. 


preBsnre  by  placing  the  large  geological  oases  and  other  bulky  matter  in  the 
adjoining  Modem  School  olasB  room,  bnt  tho  necefisity  of  finding  room  for  the 
new  moth  cabinet  and  the  herbariimi  requires  fnrther  changes.  We  will  do 
what  we  can,  encouraged  by  the  certain  hope  that  fntme  generatlans  will 
enjoy  the  benefit  of  wider  spaoe. 

It  is  needless  to  say  that  in  order  to  make  these  many  additions  and 
impiOTemente  we  have  incnrred  great  exx)enBe.  Onr  expenditure  has  been 
large  it  is  true  bnt  we  trust  that  the  advantages  secured  to  the  Society  and 
to  the  School  will  be  considered  adequate.  We  belieye  that  a  necessary 
work  has  been  carried  out :  but  the  doing  of  it  has  nearly  exhausted  our 
resources.  Our  income  owing  partly  to  causes  which  are  not  likely  to  recur 
baa  been  much  above  the  average;  but  the  same  may  be  said  of  our 
exx)enditure,  and  we  trust  that  with  great  economy  we  may  be  able  to 
maintrffcin  our  collections  in  a  state  of  efficiency  and  from  time  to  time  make 
the  additions  which  the  kindness  of  friends  may  place  at  our  disposal. 

The  contents  of  the  Museum  are  now  really  considerable,  and  we  venture 
to  say  not  half  so  well  known  as  they  deserve  to  be.  Had  we  more  spaoe  and 
more  money  much  that  is  now  half  hidden  would  be  more  conspicuously  and 
therefore  more  advantageously  exhibited :  but  as  it  is,  we  have  done  our  best 
to  make  known  and  therefore  to  utilize  our  possessions  by  publishing  a  seoond 
edition  of  the  catalogue,  which  we  heartily  commend  to  others  besides  our  actual 
members,  in  the  belief  that  they  will  find  in  it  much  that  they  would  oare  to 
see,  and  which  we  shall  always  feel  pleasure  in  showing  them. 

Permission  to  sit  in  the  Museum  has  been  granted  to  an  unusually  large 
number  of  members,  and  we  are  glad  to  admit  that  the  privilege  has  not  been 
abused  as  far  as  we  can  judge,  and  that  due  care  has  been  taken.  At  the 
same  time  we  could  wish  that  more  real  work  in  connection  with  the  objects  of 
the  society  had  been  done  there,  and  we  expect  that  with  the  institution  of 
the  sections  such  will  be  the  case  this  term. 

Much  the  same  may  be  said  of  the  Field  Days  last  summer.  They  were 
pleasant  and  not  unproductive  of  good  in  more  ways  than  one,  but  the 
majority  of  those  who  took  part  in  them  appeared  to  regard  them  rather  as 
pleasure  excursions  than  as  opportunities  for  doing  real  business.    With  the 


gloat  inoreaBe  in  the  niiiaber  of  competitors  for  the  Stanton  Prizee  which  we 
oonfidenUj  expect  to  see,  we  hare  no  donbt  that  a  change  for  the  better  will 
win  be  Yiaible  here  also.  Even  to  those  few  who  have  worked  the  country 
well  the  finding  of  two  new  plants  by  A.  E.  Aldwobth,  and  the  capture  of  a 
^'Gamberwell  beaaty"  by  Mr.  Goliman  may  hold  out  hopes  of  some  farther 
disooreries  yet. 

Snch  is  a  rongh  sketch  of  onr  position,  and  of  the  work  we  have  been 
doing.  Along  with  other  School  institutions  we  hare  enjoyed  a  new  access 
of  life  and  vigour,  and  the  experiences  of  the  past  year  shows  that  one 
inftereat  need  not  clash  with  another,  but  that  there  is  room  for  us  all.  In 
conclusion  we  would  most  earnestly  urge  Members  not  to  withdraw  from  the 
Society  eren  though  they  find  their  time  more  folly  occupied  than  it  once 
was.  And  we  make  this  appeal  more  for  their  own  sakes,  than  for  ours.  In 
the  Summer  term  especially  it  is  of  course  difficult,  and  indeed  undesirable 
lor  a  prQmising  cricketer  to  give  up  an  afternoon,  but  there  are  other  spare 
momenta  which  he  might  employ  in  a  way  that  he  will  not  regret  in  after  life 
whereyer  his  lot  may  be  cast.  Those  who  remain  with  us  we  would  ask  to 
support  every  School  and  House  Institution  in  a  liberal  spirit  and  with  such 
▼igonr  that  not  one  of  them  may  suffer  loss  by  our  existence :  those  who  leave 
us  we  would  ask  to  give  our  fellow  institutions  that  support  which  they  have 
withdrawn  from  us,  so  that  the  School  itself  will  not  be  a  loser. 

Signed  on  behalf  of  the  Committee  : 

H.  SIGHABDSON, 

PreciusnSto 
Deo.  ttud,  1880. 
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Committee : 
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S.  G.  Williams 
J.  Z.  M.  Hamilton 

E.  M.  Panl 
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Goxnxnlttee. 
a.  F.  Bodwell,  Esq.  T.  N.  Hart-Smith,  Esq. 

F.  B.  Alston  P.  H.  Maddook 

Librarian. 
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S.  B.  Baker 
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Members. 
O.  F.  Waterfield 
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B.  G.  Ussher 
H.  Woolner 

P.  Horton  Smith 
H.  C.  B.  Foyster 

B.  E.  Few 

C.  H.  Bncknall 
B.  L.  Bncknall 
J.  F.  L.  Hardy 
B.  K.  Cardew 

F.  B.  C.  De  Chair 

B.  H.  B.  Daltry 
A.  J.  Shears 

C.  E.  Laidlay 

F.  W.  Yeates 

A.  B.  Ghrore 

B.  P.  Hart  Dyke 

G.  H.  Grace 

H.  F.  Nicholson 
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D.  Bowly 

G.  T.  K.  Manrioe 
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E.  J.  Teesdale 

B.  T.  N.  Berkeley 
P.  H.  Cannon 

J.  W.  Allen 

A.  G.  D.  V.  Chichester 
J.  J.  y.  Baker 

C.  H.  Lance 

B.  W.  Bickards 
H.  P.  Mnllens 
G.  Woolner 

J.  Acton 
G.  B.  Boutledge 
T.  L.  Trethewy 
H.  West 

C.  F.  Stileman 
E.  B.  Dawson 
J.  P.  Perceval 
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WINTER  TEBM,  1880. 

President : 

H.  BiohardsoD,  Esq. 
Secretary ; 

P.  H.  Maddook. 

Gomxnittee. 

O.  7.  Sodwell.  Esq.  T.  K. 

F.  S.  Alfiton.  £.  N. 


Treasurer  ; 
Eev.  J.  P.  Way. 


Harfc-Smith,  Esq. 
Gardiner. 


8.  B.  Baker 

▲.  Meyriok-Jones 

C.  H.  Hooper 

C.  £.  Cooper 

G.  Hartley 

8.  Grant-Dolton 

O.  G.  L.  Hadow 

G.  F.  Jessett 
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M.  B.  Lloyd 
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Librarian. 
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S.  B.  Diion,  Esq.,  F.G.8. 

W.  H.  Maodonald,  Esq. 

W.  MaDBell,  Esq. 

J.  F.  Dnthie,  Esq. 

G.  H.  Dawson,  Esq. 
Bev.  A.  C.  Almack 

E.  F.  im  Thnrn,  Esq. 
Bev.  G.  W.  De  Lisle 
H.  A.  Evans,  Esq. 
Bev.  J.  W.  Mills 
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G.  Sankey,  Esq. 
A.  H.  Beesly,  Esq. 

F.  E.  Hulme,  Esq. 
Bev.  0.  E.  Thorpe 
Bev.  J.  S.  Thomas 
Canon  Farrar,  D.D.,  F.B.S. 
W.  P.  Selliok,  Esq. 

F.  G.  Bodwell,  Esq. 
W,  D.  Penning,  Esq. 


B.  B.  Prioe,  Esq. 
Oapt  B.  B.  Beed 
H.  J.  Yerrall,  Esq. 
0.  W.  Bonme,  Esq. 
H.  D.  Dmiy,  Esq. 
Bev.  0.  Sosmes 
H.  P.  Dizon,  Esq. 
W.  A.  Clarke,  Esq. 
Bev.  W.  M.  Fnmeanz 
Bev.  A.  C.'Smith 
J.  B.  Fnller,  Esq. 
H.  E.  Garrod,  Esq. 
T.  O.  Harding,  Esq. 
Bev.  The  Master 
W.  W.  Goodohild,  Esq. 
L.  E.  Upcott,  Esq. 
W.  M.  H.  Milner,  Esq. 
T.  N.  Hart-Smith,  Esq. 
Bev.  J.  P.  Way 
H.  Bichardson,  Esq. 

F.  S.  Hevrsoo,  Esq. 
Bev.  C.  W.  Tayler 
Bev.  J.  Papillon 
H.  B.  Horner,  Esq. 

G.  Sharp,  Esq. 

G.  W.  Bundall,  Esq. 
B.  Alford,  Esq. 


EXTRACTS  FROM  THE  RULES. 


That  ihii  Sooietj  be  called  the  Mcurlborongh  College  Natnral  Hisioiy 


Constitution. 
Thai  the  Sooietj  ooiunst  of  Members  and  Honorary  Members. 

OnriciBs. 
Thai  the    Officers  of  the    Society  consist  of  a  President,  Secretary, 
Treasurer,  Librarian,  and  Curator. 

Election  oy  GmciBs. 

That  the  President  have  the  absolate  power  of  nominating  the 
Secretary. 

That  those  Members  of  the  Committee,  who  are  not  ex-officio  Members, 
be  elected  termiaally,  and  that  the  retiring  Members  be  eligible  for  re»eleo« 
lion. 

That  the  same  rnle  apply  to  the  Treasurer,  Librarian,  and  Curator. 

Managsmint. 

That  the  aSSurs  of  the  Society  be  conducted  by  a  Committee,  consisting 
of  the  President,  Secretary,  Treasurer,  and  four  other  Members  of  the 
Society,  two  of  whom,  at  least,  shall  be  members  of  the  School,  to  be  elected 
from  and  by  Members  of  the  Society ;  three  of  whom  shall  form  a  quorum. 

PassiDBNT. 
That  in  case  of  an  equality  of  Yotes,  the  President  shall  hare  a  double 
or  casting  TOte. 

SsCIiETABT. 

That  the  duty  of  the  Secretary  be  to  summon  meetings  (when 
necessary)  of  the  Society  j  to  keep  a  detailed  report  of  the  proceedings,  as 
wen  as  Hats  of  Members  and  Visitors  present  at  each  meeting,  and  generally 
to  act  under  the  direction  of  the  Committee  in  all  matters  connected  with  the 
welfare  of  the  Society. 

LlBBABIAN. 

That  the  duties  of  the  Librarian  be  to  keep  a  Catalogue  of  the  Library, 
with  the  names  of  the  donors,  and  to  see  that  the  Library  Begnlations  are 
earned  into  effect. 

CUEATOB. 

That  the  Curator  be  responsible  for  the  order  of  the  Museum. 

LiBBAKT. 

That  any  Member  of  the  Society  be  at  liberty  to  consult  any  of  the 
hooka  belonging  to  the  Society,  but  that  only  certain  yolumes,  to  be  decided 
on  by  the  Committee,  be  allowed  to  be  taken  from  the  room. 


Museum. 
Thftt  members  hare  acoess  to  the  MnseamwheneTer  a  responsible  Person 
is  present,  bnt  that  only  certain  members  be  allowed  aocess  at  all  times  when 
the  Boom  is  not  need  for  school  purposes.    Application  for  this  privilege  most 
be  made  to  the  President. 

Field  Dats. 
That  the  Field  Days  be  confined  enHtely  to  Members  of  the  Society,  and 
that  the  President  appoint  a  day  on  which  names  mnst  be  giren  in. 

Membbis. 

That  the  election  of  new  Members  rest  entirely  with  the  Committee. 

That  every  Member  pay  a  stibsoription  of  28.  6d.  his  first  term,  and  Is. 
every  subsequent  term. 

That  if  a  Member  be  elected  after  the  commencement  of  the  term,  the 
amount  of  his  subscription  for  that  term  shall  be  settled  by  the  Committee. 

That  Members  have  the  right  to  introdace  two  visitors  at  all  general 
meeting^  of  the  Society. 

That  every  Member  must  be  present  at  two  meetings,  at  least,  every 
Term. 

Honorary  Mevbebs. 

That  Honorary  Members  have  all  the  privileges  of  Members  except  the 
power  of  introduoing  a  Member  of  the  School  to  the  meeting^  of  the  Society. 

That  Honorary  Members  pay  5a.  a  half-year,  for  which  they  shall  be 
entitled  to  a  copy  of  the  Beport. 

That  Honorary  Members  may  compound  for'all  future  subscriptions  by 
the  payment  of  a  sum  of  two  guineas. 

Suspension  o?  Members. 

That  any  Member  be  liable  to  be  excluded  from  the  Society  by  the 
Committee,  if  in  their  opinion,  he  shall  have  failed  to  show  snffioient  energy 
in  the  working  of  the  Society. 

SBonoNS. 

That  the  Sooiety  oonsist  of  sections  to  be  formed  for  the  more  aeomnate 
study  of  the  different  branches  of  Natural  History,  and  that  every  Member 
must  belong  to  a  Section. 

That  the  question  of  the  number  of  Sections  be  left  open  fbr  settlement 
at  the  beginning  of  each  term. 

New  Bulbs. 
That  any  Member  of  the  Sooiety  haye  power  to  propose  any  new  rule 
er  any  alteration  in  an  old  one,  prorided  the  motion  be  seconded  by  another 
Member. 


FIELD  DAYS,  1880. 


SATURDAY,  MAY  16th. 

This  was  a  moet  satisfiEMitory  and  enjoyable  day.  About  40  started  at 
1.15,  and  on  reaching  Bamsbnry  Ghaoe,  did  justice  to  Mr.  Duck's  excellent 
tBie,  and  dispersed  in  various  directions.  Parties  visited  Bamsbury  and 
Litdecote  Manors,  and  others  worked  hard  at  their  birds,  flowers,  and  insects. 
The  weather  was  splendid,  though  there  was  a  high  wind,  and  this  visit  to 
the  most  beautiful  scenery  in  the  neighbourhood  was  a  great  success. 


SATURDAY,  JUNE  12th. 

About  40  members  of  the  Society,  including  BOToral  of  the  Common 
Boom,  took  part  in  a  Field  Day,  which  though  very  pleasant,  thanks  to  the 
weather,  the  scenery,  and  Mr.  Duck,  was  somewhat  barren  in  results.  After 
dining  in  Chiabury  Camp,  the  company  broke  up  and  reassembled  for  tea  at 
JjBOfjtk  Hill,  arriving  in  scattered  detachments,  which  had  come  some  by  way 
of  Bedwyn  Common,  and  others  by  Bedwyn  Church,  and  Wolfhall, 


SATURDAY,  JUTjY  10th. 

A  party  of  80  drove  down  to  Binck-knoU  (vulgarly  Bynoll)  on  the  edge  of 
the  table  land  at  the  base  of  the  Hackpen  ridge,  and  overlooking  the  Swindon 
valley,  returning  by  way  of  Avebury.  It  was  a  glorious  day,  and  the  clifls, 
meadows,  woods,  and  groimds  of  Bassett  Down  were  looking  their  loveliest. 
The  chalk  yielded  some  fairly  good  fossils,  while  the  majority  of  visitors 
devoted  themselves  to  botany,  though  their  search,  as  has  been  the  case  in 
both  the  previous  Field  Days  this  term,  was  not  crowned  with  too  great 
178  being  the  total  of  the  observations  made. 
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MEETINGS  HELD  DURmO  EASTER  TERM,  1880. 


THURSDAY,  FEBRUARY  12th. 

The  President  in  the  Chair. 

The  new  President,  H.  Bichardson,  Esq.,  moyed  the  following  resolution 
— <<  That  this  meeting  desires  to  take  advantage  of  the  opportunity  offered  hy 
the  retirement  of  the  Bey.  T.  A.  Preston,  from  the  position  of  President,  a 
position,  which  he  has  held  since  the  foundation  of  the  Society,  16  years  ago, 
to  place  on  record  its  affectionate  appreciation  of  his  unceasing  care,  dcToted 
zeal,  and  large  munificence,  which  have  rendered  such  inestimable  services 
to  the  Marlborough  Colleg^e  Natural  History  Society." 

The  resolution  was  seconded  by  F.  E.  Thompson,  Esq.,  and  carried  by 
acclamation. 

The  Rev.  J.  P.  Way  then  moved  "  That  the  above  resolution  be  engrossed 
on  vellum  and  presented  to  Mr.  Preston." 

This  waa  seconded  by  O.  Elton,  and  likewise  cazried  by  acclamation. 

A  lecture  was  given  by  Thx  Pbbsidbnt,  on  Elxphants. 

There  were  present  26  members,  60  school  visitors,  13  members  of 
Common  Boom,  10  visitors.    Total,  99. 


THURSDAY,  FEBRUARY  26th. 

The  President  in  the  Chair. 

The  following  donations  were  announced : — 

Some  coins  from  L.  E.  Upcott,  Esq.,  $!.  N.  Gardiner,  and  others. 

Some  flint  implements  from  Martinsell. 

A  paper  (see  page  29)  was  read  by  F.  E.  Thompson,  Esq.,  on  Tbx 

GXOO&APHICAL  DiBTBIBUTION  OF  PLANTS. 

There  were  present  26  members,   26  school  visitors,  7   members   of 
Common  Boom,  8  visitors.    Total,  66. 


THURSDAY,  MARCH  11th. 

The  President  in  the  Chair. 

The  following  donations  were  announced : — 

Some  coins  from  Mrs.  Cane,  A.  J.  Badcock,  E.  Bent,  and  H.  C.  Bendle. 

A  jawbone  from  Martinsell, 


An  iiiTitation  to  the  lasfc  Quaker  Heefcing  held  in  Harlboroagh  in  the 
year  1828,  from  Mr.  Keate. 

A  paper  was  read  by  E.  F.  im  Thubn,  Esq.,  O-M.,  on  The  Bedskins 
IX  BmnsH  Guiana. 

There  were  present  34  members,  58  sohool  visitors,  7  members  of 
Common  Boom,  4  Yiflitors.    Total,  108. 


THUBSDAY,  MABCH  25th. 

The  FMndent  in  the  Ghahr. 

A  lecture  was  giren  by  W.  M.  Swbbt,  Esq.,  O.M.,  on  Lira  nr  New 
Zealand. 

There  wexe  present  27  members,  89  sohool  Tisitors,  6  members  of 
Coamiim  Boom«  4  TisitorB.    Total,  76. 


MEETINGS  HELD  DUfilNa  ST7MMBB  TERM,  1880. 


MAT  6THy  (Priliminast). 

The  FMsideni  in  the  Ghair. 

P.  H.  Haddock  was  elected  on  to  the  Committee _in  the  place  of  H.  M* 
Blder,  who  had  left. 

The  President,  after  exhibiting  some  coins  and  fossils  presented  to  the 
Sociefcy,  supported  the  Master's  recent  appeal  not  to  encourage  the  whole- 
sale deetmotion  of  eggs,  and  exhibited  some  Photographs  of  Bude,  and  its 
neighbourhood. 

The  BcT.  T.  A.  Preston  exhibited  some  stag's  bones  and  Tegetable  ivory, 
and  mentioned  the  great  assistance  which  our  system  of  weighing  and 
measuring  had  been  to  the  Anthropometrical  Committee  of  the  British 
Associationi  and  the  farourable  opinion  which  the  Committee  had  thereby 
temed  of  the  physical  dcTelopment  of  Marlborough  fallows. 
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THUBSDAY.  MAT  13th. 

The  President  in  the  Chair. 

A  paper  (see  page  20)  was  read  by  T.  K.  Habt-Smith,  Esq.,  on  Cell 
Life,  liberally  illustrated  by  diagrams. 

There  were  present  48  members,  50  sohool  visitors,  6  members  of 
Common  Boom,  1  visitor.    Total,  105. 


THURSDAY,  MAY  27th. 

The  President  in  the  Chair. 

A  paper  (see  page  9)  was  read  by  G.  B.  Abkwith,  on  Coins. 

The  leoturer  illustrated  his  paper  by  the  exhibition  of  a  large  number  of 
coins  of  all  ages  from  his  own  and  the  Society's  collections,  the  former 
boasting  some  very  beantifnl  and  perfect  Greek  specimens. 

There  was  a  large  andience,  but  the  record  of  the  actual  numbers  has 
nnfortunately  been  mislaid. 


THUfiSDAY,  JUNE  10th. 

The  President  in  the  Chair. 

The  following  donations  were  announced  :— 

A  very  beantifnl  collection  of  Shells  from  Madeira,  presented  by  the 
Misses  Ormerod,  old  and  tme  friends  of  the  Society,  who  have  also  most 
generously  undertaken  the  difficult  and  laborious  task  of  arranging  the 
present  collection  of  shells. 

A  case  of  valuable  sponges,  corals,  and  shells,  from  the  Bermudas,  sent 
over  by  Lieut.  F.  Carpenter,  O.M. 

Some  coins  from  J.  Z.  M.  Hamilton. 

Egg  of  Chinese  Goose,  and  cast  of  head  of  Dodo,  from  H.  G.  Goodacre. 

Large  Ammonite,  from  new  railway  cutting,  from  the  Master. 

Pair  of  Indian  fly  fans,  from  G.  G.  L.  Hadow. 

A  basket  of  fossils  from  the  chalk,  and  a  gigantic  Ammonite,  from  Mr. 
Guppy. 

A  lecture  profusely  illustrated,  was  then  given  by  W.  H.  Macdonald, 
Esq.,  on  Axmonitbb,  to  a  very  full  house. 


THURSDAY,  JUNE  24ffH. 

The  President  in  the  Chair. 

A  lectnre  was  given  by  G.  Shabp,  Esq.,  on  Glacubs,  which  was 
illiistrated  hj  a  large  collection  of  photographs  and  picfcnres  of  Alpine 
scenery,  kindly  lent  for  the  occasion.    The  room  was  again  crowded. 


THHBSDAY,  JULY  8te. 

Tbe  President  in  the  Chair. 

A  case  was  exhibited,  showing  ofE  to  advantage  the  handsome  present 
from  Lient.  Carpenter,  announced  at  the  meeting  of  June  10th,  tastefully 
ananged  and  added  to  by  Hiss  Preston. 

A  lectnre  was  then  given  by  H.  L.  CALLBin>AB,  on  Mbtsosites,  which 
was  supplemented  by  the  Master  and  Mr.  Preston. 

Of  the  nnmbers  of  the  meeting,  which  was  a  large  one,  the  record  has 
not  been  kept. 


WINTBB  TERM,  1880. 


THURSDAY,  SEPTEMBER  23rd,  Priliminart  Miktiito. 

The  President  in  the  Chair. 

P.  H.  Haddock  was  appointed  to  the  office  of  Secretary,  vacant  owing  to 
O.  Mton  having  left,  and  E.  N.  Gardiner  was  elected  on  to  the  Committee. 

The  following  donations  were  announced : — 

Skull  and  ribs  of  a  Dugong,  and  an  embryo  skeleton  of  the  same  from 
Anstralia,  T.  E.  Hammiok,  Esq.,  O.H. 

Double  crested  Grebe  (mounted)  from  Australia,  O.  F.  Waterfield. 

Cloth  made  from  bark  of  mulberry  tree,  from  Fiji,  „ 

Parse  and  cap,  from  Himalayas,  W.  H.  Eotheram. 

Four  tenerae,  from  Silohester,  £.  N.  Gardiner. 
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The  President  also  notified  (i)  the  arriyal  of  the  new  Moth  Cabinet  into 
which  the  still  perfect  specimens  from  the  old  one  wonld  be  transferred. 

(ii)     That  the  shells  arranged  and  named  last  term  by  Miss  Ormerod, 

had  been  placed  in  their  proper  cabinet,  where  they  form  a  very 

beantifnl  collection. 
(iii)    That  two  stands  had  been  added  to  the  Mnsenm  to  contain  the  17 

new  trays  which  had  been  filled  with  yarions  donations  made  to 

the  Society  in  past  yean,  and  now  as  ^  as  possible  classified. 
There  were  68  members  present. 


THURSDAY,  SEPTEMBER  30th. 

The  President  in  the  Chair. 

The  following  donation  was  announced : — 

A  very  handsome  and  perfect  specimen  of  the  Camberwell  beauty, 
oanght  by  Mr.  Coleman,  in  the  holidays,  on  the  hill  side  beyond  the  railway. 

A  paper  was  then  read  by  N.  Mandbbs,  Esq.,  O.M.,  on  Pbotoplasm,  and 
after  a  yote  of  thanks  had  been  proposed  by  Mr.  Hart-Smith,  some  objects  in 
illustration  of  what  had  been  said  were  exhibited  under  the  microscope. 

There  were  present  46  members,  26  School  visitors,  8  members  of 
Common  Boom,  6  visitors.    Total,  80. 


THURSDAY,  OCTOBER  14ra. 

The  President  in  the  Chair. 

The  following  donations  were  announced : — 

A  large  and  varied  collection  of  shells,  corals,  &o.,  many  being  from  the 
China  Seas,  G.  B.  Askwith,  Esq.,  O.M. 

A  box  of  beetles,  ditto. 

The  lecture  was  then  given  by  the  Bev.  T.  A.  Pbbston,  on  The  Potato, 
to  illustrate  the  contents  of  one  of  the  new  trays,  with  practical  experiments 
to  show  the  amount  and  quality  of  the  starch  to  be  found  in  the  potato. 

The  thanks  of  the  meeting  were  offered  to  the  lecturer  by  Mr.  lliompson. 

There  were  present  67  members,  86  school  visitors,  2  members  of 
Common  Boom,  1  visitor.    Total,  96. 


THUBSDAT,  OOTOBBB  28th. 

The  Presidenii  in  the  Chair. 

The  following  donations  were  annonjioed : — 

Golleotian  of  foesil  teeth,  H.  L.  Callendar. 

A  short-eared  owl,  shot  on  Ogbonme  Downs,  H.  Leal,  Esq. 

A  merlin  (female)  monnted,  from  Dartmoor,  G.  H.  Dawson,  Esq.,  O.M. 

The  President,  while  congratnlating  the  three  candidates  for  the  Stanton 
Prizes  on  the  excellence  of  the  work  done  by  them,  pointed  ont  the  very 
serious  mistake,  which  other  less  advanced  members  of  the  Society  were 
making  in  holding  back  from  competition  simply  becanse  the  chances  of 
sncoess  were  against  them. 

Mr.  Hari-Smith  then  appealed  to  the  Society  to  render  him  more  active 
assistance  in  forming  a  collection  of  Coleoptera,  a  branch  of  Entomology 
which  has  received  less  attention  than  it  deserves,  and  for  the  study  of  which 
this  neighbourhood  is  one  of  the  best  in  England. 

A  paper  (see  page  54)  was  then  read  by  the  Bev.  J.  P.  Wat,  on  Deep 
Ska  Dredging. 

The  thanks  of  the  meeting  were  expressed  by  Or,  H.  Dawson,  Esq.,  who 
then  introduced  his  donation  to  the  Society. 


THUESDAT,  NOVEMBER  11th. 

The  President  in  the  Chair. 

The  following  donations  were  announced : — 

Boesiter's  hand  book  of  Physics,  and  Mivart's  lesons  in  elementary 
Anatomy,  F.  E.  Hulme,  Esq. 

Photograph  of  Chedzoy  Church,  H.  P.  Mullens. 

A  paper  (see  page  42)  was  then  read  by  E.  Mbtbick,  Esq.,  O.M.,  on 

A  Katubalist's  Experiences  in  Australia.  On  the  subsidence  of  the 
applause  which  greeted  the  lecturer  when  he  had  finished,  the  Master 
proposed  a  vote  of  thanks,  and  photographs  of  the  gum  tree  forests  and  some 
specimens  of  the  more  curious  lepidoptera  were  passed  round. 

There  was  a  vexy  crowded  meeting. 
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THUfiSDAY,  NOVBMBBB  25th. 

The  Presideiit  in  the  Chair. 

The  following  donations  were  annonnced : — 

Two  Sons  piece,  French,  1792,  J.  Bell. 

A  collection  of  600  beetles  made  at  Harlborongh,  £.  Meyriok,  Esq.,  O.M. 

A  new  moth  cabinet  with  80  drawers,  The  Council. 

British  mill  stone  (upper)  of  sarsen  stone  from  Fjfield  Downs,  Mr.  S.  H. 
Neate. 

The  President  was  able  to  amionnce  that  the  working  members  of  the 
Society  had  so  much  increased  during  the  year  that  it  was  proposed  to  form 
sections  next  term  for  the  special  study  of  Botany,  under  the  direction  of 
Mr.  Preston  and  E.  N.  Gardiner,  and  of  Entomology  under  the  direction  of 
Mr.  Hart-Smifch  and  P.  H.  Maddock. 

A  paper  (see  page  66)  was  then  read  by  The  Mastbb,  on  Wind  akd 
Weathbb,  admirably  illustrated  by  barometers,  charts,  and  other  appliances, 
the  latter  being  furnished  by  H.  L.  Callendar.  A  Tofce  of  thanks  on  behalf  of 
the  meeting,  which  included  a  strikingly  large  number  of  the  Common 
Boom,  was  moved  by  the  Bursar. 

There  were  present  50  members,  18  visitors  from  the  school,  86  members 
of  Common  Boom  and  friends.    Total,  104, 


COINS, 
By  G.  R.  Askwith. 


BEAD  AT  A  MEETING  HELD  OK  MAY  27th. 


In  speaking  abont  Coins  it  is  not  my  purpose  to  enter  into  elaborate 
description  of  the  whole  series  of  coins  and  exchange  erer  since  the  world 
began,  for  of  course  it  wonid  be  utterly  impossible  to  condense  such  a  history 
into  a  few  minutes  talk,  especially  when  I  know  little  aboat  minute  and 
technical  particulars ;  but  my  desire  is  to  giro  a  sketchy  and  corsory  glance 
at  both  ancient  and' modern  coins,  assisted  by  specimens  and  illuetrations. 
The  subject  is  wide,  and  I  am  afraid  beyond  my  powers,  but  I  will  do  my 
best.  And  first,  I  must  state  that  I  am  not  going  to  speak  of  medals,  such 
aa  those  struck  to  commemorate  accessions  to  the  throne,  or  great  victories, 
but  about  coins  proper,  which  have  been  used  as  a  circulating  medium  of 
exchange,  and  consist  of  some  metal.  For  I  have  no  intention  of  digressing 
into  a  long  history  of  substitutes  for  coins,  like  strings  of  glass  beads,  pieces 
of  white  cloth,  or  square  bits  of  salt,  such  as  are  still  used  in  Ethiopia, 
cowries,  shells,  ko.  True  coins  are  each  individually  of  a  precise  weight  and 
value ;  they  are  generally  stamped  with  some  sign,  and  passed  by  counting 
or  iai^e,  and  not  by  mere  weight. 

The  reason  for  their  origin  is  simple  enough.  They  obvioasly  were 
invented  to  form  the  easiest  method  of  exchange.  Men  wanted  some  light 
exchangeable  substance,  and  found  all  they  needed  in  metal.  It  was  hard, 
not  too  common,  not  hurt  by  being  moved,  and  easily  divided  or  reunited,  so 
it  was  used  for  exchange,  and  to  make  exchange  easier  divided  into  fixed 
definite  dinsions,  with  a  fixed  value  for  each  division,  the  idea  of  making 
them  round  probably  coming  from  seals,  for  the  earliest  coins  were  oiily 
stamped  upon  one  side,  and  were  in  fact,  sealed  metal,  instead  of 
sealed  wax.  It  may  be  asked,  why  study  coins  P  Of  course  one  of  the  best 
answers  might  be,  why  not  study  them,  or  why  study  anything  at  all  P 
But  apart  from  this  deep  question  which  I  will  leave  to  your 
consideration,  coins  are  worth  studying  for  many  reasons.  They 
not  only  teach  history,  but  make  the  leareing  of  history  pleasant, 
and  throw  much  valuable  light  upon  history.  They  bear  record, 
and  true  record  of  early  civilization  and  passed  events.  Sometimes 
they  are  the  only  record  extant.  From  the  third  century  before 
Christ  to  the  twelfth  oentuzy  after,  a  complete  history  might  be  written  of 


19 

a  country  in  which  we  are  somewhat  interested  at  the  present  moment; 
Afghanistan  and  North  west  India,  £rom  coins  and  coins  onlj,  as  there  are 
no  other  monuments  extant.  Again,  Gibbon  says,  that  "  were  eyery  other 
record  destroyed,  the  travels  of  Hadrian  might  be  traced  by  his  coins  alone." 
Now  Hadrian  spent  all  the  time  of  his  reign  in  moving  about  from  place 
to  place,  and  at  every  place  he  came  to  coins  were  struck  in  his  honour.  The 
position  of  the  town  Hadria>,  to  take  one  instance,  from  which  the  Hadriatio 
sea  took  its  name,  was  only  found  out  by  means  of  a  coin.  They  are  of  the 
greatest  possible  use  in  studying  Greek  sculpture,  particularly  as  they  are 
original  works  of  art,  not  copies  like  most  of  the  existing  sculptures.  They 
form  the  best  series  for  illustrating  the  various  advances  of  sculpture.  Busts 
have  been  recog^nised,  likenesses  made  known,  for  there  is  a  gallery  of 
portraits  all  but  complete  from  Alexander  to  Augustus,  and  dates  fixed  by 
coins.  It  is  said  that  a  complete  history  of  ancient  ship  building  might  be 
written  from  them,  and  certainly  they  afford  great  insight  into  the  mode  in 
which  the  Greek  ladies  dressed  their  hair.  In  these  coins  of  the  island 
Leucas,  the  modem  Sta.  Maura,  fear  most  elegant  methods  appear. 
They  have  been  the  means  of  verifying  eclipses  and  comets.  '  Everything 
shows  that  it  is  very  advantageous  to  study  them,  and  when  once  a  start  has 
been  made,  yon  will  find  it  a  most  interesting  and  fascinating  pursuit,  all 
the  more  so  if  you  can  form  a  collection  of  your  own.  Public  collections  are 
numerous.  There  are  great  ones  at  Vienna,  at  Gotha,  at  the  British 
Museum  $  and  there  is  the  world  famed  one  in  the  Louvre  at  Paris.  There 
is  also  a  collection  at  Berlin,  famed  for  its  massive  gold  pieces  of  the  Boman 
Emperors,  but  Frederick  the  Great  thought  it  a  pity  such  valuable  material 
should  lie  unused,  so  he  melted  most  of  them  down,  into  ducats.  These  are 
the  chief  national  collections,  besides  which  there  are  numberless  collections 
of  individuals,  and  I  hope  that  some  of  you  will  add  to  the  number. 

Beginning  with  the  earliest  kind  of  coins  we  find  that  they  probably 
were  not  round,  but  made  in  the  form  of  ring  money,  a  custom  first  arising 
in  the  east,  and  then  spreading  westward,  over  Gaul  and  Britain.  This  ring 
money  was  used  for  ornament  as  well  as  for  use,  being  in  the  shape  of  long 
wire  twisted  generally  round  the  neck,  made  of  flexible  gold,  and  of  definite 
weight.  The  gold  was  very  pure  and  therefore  very  soft,  so  it  may  have 
been  carried  in  this  fashion  to  prevent  loss  from  the  pieces  rubbing  together, 
which  they  would  have  done  if  carried  in  a  bag.  Some  of  these  rings  or 
torques,  as  they  are  called,  are  as  long  as  four  feet.  A  large  mass  of  them 
was  found  at  St.  Qaentin  in  France,  worth  more  than  £1000  in  pure  gold, 
but  this  value  proved  their  ruin,  for  they  were  soon  melted  down.  From 
this  ring  money  to  round  coinage  was  a  long  step.  It  is  generally  supposed 
that  the  Lydiana  first  coined  round  money  of  gold,  and  this  is  very  probable 
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ecBisid«niig  their  poeiiion.  For  though  the  LydiaxiB  themselTOB  were  not 
Tory  greet  traders,  on  the  one  side  lay  Tyre,  the  greab  mart  of  that  time, 
and  on  the  other  side  Greece.  They  were  not  so  mnoh  taken  up  with  trade, 
as  to  have  no  time  for  new  inyentiona.  Their  country  was  yery  rich  in  gold. 
EToryone  has  heard  of  the  golden  sands  oF  the  Faotolns.  The  Qreeks  had 
a  great  deal  to  do  with  them,  and  probably  assisted  them,  whereas  Tyre 
would  never  receive  anything  new  from  Greece,  for  the  Fhcenioians  were 
wrapped  np  in  their  own  pride  and  trade  jnst  like  the  Jews.  Ag^ain,  about 
the  time  that  gold  is  said  to  have  been  coined,  in  800  B.C.,  a  new  dynasty  nnder 
Gyges,  well  known  from  the  story  of  the  ring  he  threw  into  the  sea,  came  to 
the  Ljdijm  throne,  and  new  dynasties  often  give  fresh  impulse  to  the  life  of 
a  country ;  and  further  not  very  much  later  lired  Oroeeus,  whose  wealth  has 
become  proverbial,  perhaps  from  his  hanng  gold  coinage.  To  sum  up,  it 
was  the  inTentive  mind  of  Greece  working  through  Lydia,  a  land  where  gold 
was  found  in  plenty,  that  produced  the  first  gold  coinage. 

Now  the  earliest  silver  ooins  are  said  to  have  been  made  in  the  little 
island  of  MgiBA,  and  this  again,  even  though  it  be  only  a  supposition,  is 
eztxemely  probable.  Aegina  may  be  a  small  and  barren  island,  but  the 
influence  it  has  had  on  the  world's  history  is  large.  Take  the  shores 
of  the  Mediterranean,  and  almost  on  every  coast  is  found  some  place 
with  which  Aegiua  was  closely  connected — Gyrene  in  Africa,  Ghides 
in  Spain,  Massilia  in  Gkiul,  besides  numberless  other  towns  in 
Magna  Grraeoia  or  Southern  Italy,  on  the  shores  of  the  Euxine,  and 
in  Asia  Minor.  Even  in  later  times,  in  the  days  of  Pericles,  in 
the  days  of  the  summit  of  Athenian  power,  its  might  was  so  great  that 
it  was  called  "  the  eyesore  of  the  Piraeus.*'  Besides,  the  Aeginetans  had 
great  facilities  for  coining  silver,  because  they  could  obtain  metal  close  by, 
from  the  great  mines  of  Laurium.  Vast  numbers  of  their  coins  still  remain, 
chiefly  stamped  only  upon  one  side  with  a  turtle  or  tortoise,  while  the  other 
has  the  impress  of  the  punch  by  which  the  metal  was  driven  into  the  die. 
Here  are  two  instances,  the  first  with  a  punch  mark  deep,  the  smaller  with  a 
shallow  mark.  The  old  method  of  coining  was  always  dona  by  this  punching. 
The  punch  had  iudentatioos,  and  was  square,  to  prevent  it  slipping,  and  by 
it  the  metal  was  hammered  into  the  die.  In  later  times  the  punch  was 
often  ornamented  with  letters  or  figures.  Such  punched  coins  are  called 
incused. 

The  Lydian  gold  coins  were  called  staters,  meaning  a  standard,  and 
when  copied  by  the  Macedonians  were  called  Philips,  from  their  king  Philip, 
and  when  copied  by  the  Persians,  Darios,  from  their  king  Darius,  jnst  as  in 
modem  times  we  speak  of  Louis,  and  Napoleons.  The  Darios  of  Persia  are 
extremely  rare,  partly  because  Alexander  the  Great  melted  them  down  to 
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reooin  them  in  his  own  Btjle,  Thej  passed  into  India  and  all  07er  Asia*  One 
of  the  governors  of  India  with  diffioalby  obtained  some,  and  sent  them 
home  to  the  managers  of  the  East  India  Oompany.    They  melted  them  down. 

The  Ghreeks  soon  improved  on  the  rude  Lydian  coinage,  and  first  sub- 
stituted engraved  dies  for  the  rude  punches.  Their  silver  ooios  were  named 
obols  and  drachmas.  Obol  comes  from  obelus,  a  spike,  and  drachma  means 
a  handful,  and  was  equal  to  6  obols,  beause  the  hand  could  just  grasp  6  of 
the  spikes,  the  earliest  kind  of  counted  money ;  and  the  names  still  remained 
when  the  spikes  we/*e  superseded  by  positive  coins.  In  fact  the  divisions  of 
Athenian  money  are  extremely  easy  to  remember.  First  there  was  the 
talent,  (about  £24S  las.  modera  value).  This  contained  60  minae  (£4  Is. 
8d.),  and  each  mina  contained  100  drachmae  (dH*)*  each  drachma  6  obols*  The 
Athenians  had  silver  coins  from  the  size  of  4  drachmae  down  to  a  i  obol.  Their 
copper  coinage  was  introduced  later  than  silver,  about  400  B.C.  Dionysius 
is  said  to  have  been  called  "the  brazen  orator"  because  he  persuaded  the 
Athenians  to  coin  copper.  The  first  coinage  was  called  chalcos,  two  being 
equivalent  to  i  obol*  Lator  the  chalooa  was  further  divided  into  lepta,  10  to 
4  being  equal  to  the  ohaloos,  according  to  different  writers.  This  coin  with  2 
owls  is  a  dilepton,  its  value  being  thus  shown. 

I  have  here  examples  of  a  good  many  Ghreek  silver  and  copper  coins. 
These  are  entirely  taken  from  a  collection  of  my  father's,  made  by  him  and 
a  brother  officer  when  stationed  at  Corfu,  before  that  island  ceased  to  be  an 
Soglish  dependency,  in  their  holiday  travels  through  Albania,  Montenegro, 
Southern  Italy,  and  the  Moraa.  The  Roman  coins  mostly  come  from  the 
collection  in  the  Museum,  the  modern  coins  are  my  own. 

The  earliest  symbols  the  Greeks  employed  were  always  of  a  saored 
character,  and  always  euphemistic.  They  may  be  divided  into  classes.  (1) . 
There  are  emblems  referring  to  ihe  foundation  of  the  state  or  in  some  way 
connected  with  it,  as  the  parsley  leaf  is  found  on  the  coins  of  Selinus,  an 
emblem  of  the  river  on  whose  banks  it  grew.  The  phooa  or  seal  is  found  on  the 
coins  of  Phoois,  because  seals  preceded  the  ships  of  the  first  emigrante.  Lenoas 
or  Sta.  Maura  was  colonized  f ram  Corinth ;  therefore  on  almost  all  Leuoadian 
coins  appears  the  Pegasus,  the  symbol  of  Corinth.  In  Aetolia  took  place 
the  hunt,  of  the  Calydonian  boar  in  which  the  nymph  Atalanta  took  part ; 
therefore  on  A^tolian  coins  Atalanta's  head  is  struck,  and  on  the  other  side 
the  Calydonian  boar.  On  one  of  these  coins  there  is  the  jawbone  of  the 
boar,  and  the  spear  which  killed  the  boar.  (2j.  The  second  division  consista 
of  emblems  referring  to  the  protective  gods  of  the  state,  or  connected  with 
legends  of  gods.  On  most  of  the  coins  of  Athens  appears  an  owl  and  a 
sprig  of  olive,  the  symbols  of  Pallas,  whose  head  is  generally  on  the  other 
side.    At  Bretria,  in  Euboea,  lo's  burial  place  was  shown.    So  on  this  oaiii 
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appears  lo  u  a  oow  soratohing  itself.  On  the  other  side  is  on  ootopns  or 
eattle  fish.  This  coin  is  espeoiallj  interesting  to  me,  because  on  taking  it 
once  to  the  British  Mnseam.  £$  was  offered  for  it,  as  they  did  not  possess 
a  ooia  of  that  size.  On  the  coins  of  Siojon  appears  a  dore,  because 
Aphrodite's  worship  was  brought  there  from  Cyprus  i  and  often  a  Ohimaera  be- 
oanae  Bellerophon  was  honoured  here  as  much  as  at  Corinth.  Sicyon  was 
famed  for  its  patronage  of  the  arts,  and  its  coins  are  rery  beautiful.  Heraolea 
Sintioa  was  on  the  river  Stry  mon  in  Macedonia.  On  some  of  its  coins  appear 
a  swan  and  a  lisard,  emblems  of  that  riyer.  (8)  The  third  diWsion  consists  of  the 
images  of  the  gods  themselves.  On  the  coins  of  Ephesus  there  is  an  exact  re- 
proeantation  of  the  image  of  Diana  of  the  Ephesians,  and,  as  I  said,  Pallas 
generally  appears  on  the  coins  of  Athens.  (4)  The  fourth  diyision  are  per- 
sonified portraits  of  soyereigns,  but  only  when  the  soTcreigns  were  considered 
deified.  The  innovation  was  as  yet  too  great  for  kings  to  put  their  likenesses 
plainly  on  their  coins.  Alexander  appears  on  the  coins  of  Macedonia^  as 
the  young  Hercules  with  the  lion's  skin  round  his  head.  Perhaps  we  may  add 
another  division  of  emblems  referring  to  passing  events  or  to  qualities  on 
which  the  city  especially  prided  itself.  For  instance,  on  many  of  the  coins 
of  Macedonia  there  are  chariots  with  victory  crowning  the  charioteer,  because 
Macedonia  at  one  time  especially  prided  itself  on  excelling  at  the  Olympic 
games.  Letters  and  inscriptions  were  gradually  introduced,  though  some 
oonntries  never  assumed  them.  For  instance,  Boeotia  was  always  content 
with  its  peculiar  shaped  shield,  a  symbol  adopted  by  no  other  country. 
Monograms  even  appear  on  some  coins. 

The  portraits  of  sovereigns,  which  is  now  the  common  devioe,  first 
appeared  about  350  b.o.,  in  the  reign  of  Philip  II,  Alexander  the  Great's 
father,  but  only  in  a  deified  form  s  Philip  has  a  laurel  wreath  round  his  head 
and  is  represented  as  the  youthful  Hercules.  In  his  reign  the  gold  mines  of 
Thessaly  were  discovered,  and  he  issued  so  many  gold  "  Philips  "  that  some 
even  now  are  said  occasionally  to  be  found  in  circulation.  Alexander  the 
Great  carried  on  his  plan.  His  head  appears  upon  coins  under  the  guise 
at,  Heronles,  with  a  lion's  skin,  adopted  after  his  Indian  victories,  while 
the  other  side  generally  has  Zeus  Aetophoros,  or  the  eagle  bearing  Zeus. 

After  Alexander's  death  when  his  kingdom  was  split  into  portions, 
Seleuons  obtained  Syria,  and  Ptolemy  Egypt,  and  both,  as  well  as  their 
■uuoowaiw,  continued  the  practice  of  putting  their  own  portraits  upon  their 
coins.  This  coin  is  of  the  reign  of  Ptolemy,  named  Philadelphus  or  brother 
lover,  because  he  put  his  two  brothers  to  death.  He  was  a  great  patron  of 
the  fine  arts.  In  his  reign  the  LXX  was  made.  Euclid  lived  at  his  court,  and 
he  increased  the  library  at  Alexandria  to  200,000  volumes.  Perhaps  one  of 
the  finaat  portnuta  of  kix^  occurs  on  a  coin  of  Mithradates  vi,  king  of 
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PontoB.  The  legend  is  that  the  head  ^as  copied  from  a  silver  statne.  It  10 
supposed  to  have  represented  Mithradates  driving  in  a  chariot,  as  the  hair 
seems  blown  back  by  the  wind. 

But  it  was  not  only  in  Greece  proper  that  coins  were  brought  to  a  high 
state  of  perfection,  the  islands  of  the  Aegean  have  most  beautiful  coins,  and 
about  the  8th  cent.  b.o.  the  art  was  carried  over  into  southern  Italy  or 
Magna  Graecia^  where  it  made  such  rapid  strides  that  the  mother  country 
was  outstripped.  The  most  beautiful  coins  of  the  world  indeed  belong  to 
Sicily  and  southern  Italy.  And  this  is  all  the  more  curious  because  Sicily 
was  under  the  rule  of  despotic  tyrants  and  was  frequently  overrun  by  the 
contending  armies  of  the  Carthaginians  and  Sicilian  rulers,  while  southern 
Italy  developed  a  beautiful  coinage  before  the  very  rudest  coins  had  even 
been  thought  of  in  the  parts  around  Borne,  showing  how  very  scanty  at  that 
time  were  the  means  of  communication  by  land  for  even  short  distances. 

The  great  city  of  Sybaris,  famed  for  its  luxury,  founded  721  B.C.,  and 
destroyed  610  b.c.,  had  very  remarkable  coins.  Instead  of  being  thick  like 
most  coins  of  the  period,  they  are  thin  and  flat,  with  a  fine  device  in  a  very 
■harp  relief  on  the  obverse,  while  on  the  reverse  there  is  the  same  device 
hollow.  Soon  after  it  was  destroyed  it  was  founded  again|by  the  Athenians 
under  the  name  of  Thurium,  and  henceforward  had  the  head  of  Pallas,  the 
Athenian  goddess,  bound  in  laurel,  as  a  token  of  g^titude,  placed  on  its 
coins.  Tarentum,  which  lasted  longer  than  any  city  of  Magna  (Sraeoia,  partly 
owing  to  its  magistracies  and  offices  being  open  to  both  patricians  and 
plebeians,  and  partly  to  its  being  on  a  tongue  of  land  and  therefore  difficult 
of  attack,  had  very  fine  coins,  notwithstanding  its  being  a  colony  of  Sparta, 
which  was  always  supposed  to  have  held  the  fine  arts  in  contempt.  But  after  the 
Bomans  obtained  possession  of  southern  Italy,  everything  was  levelled,  and 
the  fine  arts  nearly  died  out. 

The  finest  coins  of  Sicily,  especiaUy  of  Syracuse,  were  produced  about 
the  time  of  Pericles,  under  the  great  tyrants,  Dionysius  I  and  II.  One 
celebrated  ooin  of  the  latter's  reign  has  on  one  side  the  head  of  Proserpine, 
on  the  other  a  quadriga  with  Victory   crowning  the  charioteer.     Beneath 

ASAA  or  Prizes  are  represented.  The  head  is  said  to  be  the  most  highly 
wrought  head  ever  struck  on  a  coin.  The  great  enemy  of  the  Sicilians, 
Oarthage,  is  supposed  to  have  obtained  knowledge  of  coins  through  the 
Greeks,  and  all  their  coins  are  said  to  have  been  struok  by  Greek  workmen 
in  their  Sicilian  possessions.  Most  have  the  head  of  Ceres,  and  on  the 
reverse  the  national  emblem  of  the  horse,  taken  because  Dido  is  said  to  have 
found  a  horse's  head  when  digg^g  the  foundations  of  her  new  city.  Spain 
was  colonized  both  by  Carthage  and  Greece  and  may  have  drawn  coins  from 
eith«r  of  these  oountries.    The  ooina  are  rery  inferior.     The  lower  olaMea 
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of  the  Spamardfl  now  pASS  any  little  Inmp  of  oopper  as  a  ooin,  even  bnfetonB 
oooaBionallj,  and  often  ooins,  manj  hundreds  of  years  old,  are  still  found  in 
comncy. 

But  the  Greek  coinage  as  well  as  that  of  Carthage,  of  Spain,  of  Gaul,  of 
almost  eyery  land  was  doomed  to  fall  before  the  rising  power  of  Borne.  Borne 
introduced  her  copper,  with  Boman  weights  and  Boman  values  in  place  of 
the  silver  and  gold  of  other  countries,  and  that  with  the  most  marvellous 
rapidity.  Copper  was  abundant  in  Italy,  and  the  first  coinage  of  the  Bomans 
consisted  of  great  square  blocks  of  copper  weighing  12  oz.  apiece.  One  piece 
extant  called  a  quincunx  weighs  nearly  5  lbs.  Coin  is  bardly  the  proper  term 
for  these  masses,  as  they  are  coat,  not  struck  with  the  ctmsus  or  wedge-like 
punch. 

The  Bomans  first  struck  gilww  about  270  B.C.,  at  Bome,  though  they 
had  used  imported  silver  previously,   and  allowed   subject  nations  to  coin 
money  of  their  own  with  the  inscription  '  Boma.'    That  with  the  galloping 
hone  is  supposed  to  have  been  struck  in  the  Oarthafl^iniau  portion  of  Sicily 
after  its  subjection  by  Maroellas.      The  head  of  Boma,    or  else  Minerva, 
generally  appeared  on  the  silver  coins,  with  a  chariot  or  some  other  design 
on  the  reverse,  till  the  time  of  Julius  Caesai ,  who  first  had  his  bead  stamped 
by  the  authority  of  the  senate.    The  chief  silver  type  was  the  denarius,  the 
memory  of  which  still  survives  in  our  £  s,  d.    Some  of  the  most  curious  coins 
of  the  Bepublio  are  family  coins,  struck  by  the  great  families.    The  Torqnati 
represented  the  torque  their  ancestor  had  taken  from  the  Gkiul,  placed  round 
the  bead  of  Eoma.    The  Titnrian  family  traced  their  descent  from  the  Sabine 
Tatins,  and  on  their  coins  Tatius  and  his  men  are  ehown   crushing  Tarpeia 
beneath  their  shields.      But  family  and   republican  coins  were  soon  alike 
merged  in  the  sestertian  coinage  of  the  Emperors.      Tet  though  they  might 
coin  gold  and  silver  of  their  own  free  will,   the  national  coinage  was  still 
copper,  so  on  all  copper  coins  of  the  first  period  is  found  the  letters  S.C, 
SemitaM  ConttiUo.    But  the  Boman  Emperors  soon  ceased  to  have  any  regard 
for  the  servile  senate,  and  this  last  symbol  of  power  was  dropped  except 
when  Emperors  desired  to  gain  popularity  by  using  it.      The  most  slavish 
insoriptionB  were  put  upon  coins.    Herod  the  Great  stamps  his  with  the  words 
'Lover  of  Caesar.'  The  Emperor  was  called  pater  patriae,  and  divus.  Augustus 
the  first  Emperor  had  to  use  considerable  taot  before  he  could  get  his  head 
stamped  to  prevent  ofitence  among  the  people,  bnt  before  he  died  all  republican 
footing  vanished  and  ooins  were  struok  in  honour  of  his  Empress  Livia  with 
the  title  '  mother  of  the  world.' — It  is  remarkable  that  on  the  coins  of  his 
■nooessor  Tiberius,  the  inscription  is  T£.  C.  GA.ESA.B,  Caesar  being  in  full, 
so  that  the  word  Caesar  would  be  the  most  natural   answer  for  the  Jews  to 
make  when  the  question  was  asked  '  Whose  is  this  image  and  superscription  ? ' 
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The  mad  Oalignla  was  the  first  Emperor  to  drop  the  letters  S.O.,  wherefore 
we  find  a  decree  of  the  senate  after  his  death  ordering  all  his  money  to 
be  melted  down  and  reooined  that  '  the  odions  name  of  Caligula  may  be 
forgotten. 

The  finest  period  of  Roman  coinage  was  in  the  time  of  the  Emperor  Nero. 
Instead  of  being  a  hideons  monster,  we  see  bj  coins  that  he  was  an  extremely 
good  looking  man.  In  spite  of  the  shorb  reigns  of  his  snooessors  fine  coins  wera 
stmclr,  especially  nnder  the  tyrant  Domitian,  bat  the  types  are  so  many  and 
yarioQS  that  ifc  is  impoesiblo  to  give  aooonnt  of  them  now.  Trajan's  Coins 
are  extremely  fine.  The  colnmn  of  Trajan  is  so  accurately  represented  on 
some  of  them  that  it  is  said  that  even  if  it  was  destroyed,  it  conld  be 
completely  restored  from  the  copy  thus  preserved.  The  Emperior  Htidrian 
who  saooeeded  spent  his  whole  time  in  trarelling,  and  strnck  multitudes  of 
coins  by  which  his  journeys  can  be  traced.  We  see  by  them  that  he  was 
the  first  Boman  Emperor  to  wear  a  beard.  He  was  a  throat  patron  of  the 
fine  arts  and  his  coins  are  very  beautiful.  With  the  Emperor  Antoninus  the 
art  of  coining  began  to  decay,  though  his  empress  Faustina  has  some  fine 
coins.  He  was  fond  of  very  big  coins  and  medallions,  but  after  him  it 
rapidly  sunk  to  the  rudest  possible  types.  Emperor  after  emperor  received 
the  purple  in  quick  succession,  yet  they  nearly  all  found  time  to  havo 
coins  struck  in  their  honour,  and  they  are  mostly  interesting  at  this  period 
from  recording  the  reigns  of  various  rulers,  not  from  any  beauty  of  their 
own* 

The  Great  Emperor  Constantino  introduced  a  new  style,  the  Byzantine, 
coined  by  Greek  artists.  It  was  of  very  low  relief,  with  no  foroe  or  energy, 
but  great  repose.  Even  this  style  became  more  and  more  debased.  The 
Empire  was  torn  to  pieces  by  dissensions  within  and  barbarians  without,  so 
that  the  rude  coinage  becomes  at  last  almost  unworthy  of  mention.  In 
England  for  instance  Boman  ooinage  appears,  after  it  had  been  the  sole 
currency  of  the  island  for  four,  nearly  five,  centuries,  to  have  died  entirely 
out.  The  Saxon  pennies  or  alceatiae  which  succeeded  them,  are  not  in  the 
least  like  the  coinage  of  Borne,  so  we  must  leave  Bome,  and  pass  to  England, 
just  noticing  on  the  way  the  Jewish  shekels,  having  on  the  on 9  side  Aaron's 
rod  that  budded,  on  the  other  a  pot  of  manna.  But  first,  one  word  of  caution, 
*  Beware  of  forgeries.'  Theaa  forgeries  are  the  groat  diflSculty  in  collecting 
Boman  coins  Thousands  on  thousands  of  false  coins  hava  been  struck.  Some 
of  the  dodges  are  very  clever.  A  man  in  Smyrna  made  a  manufactory 
for  coins  and  then  buried  them,  to  be  dug  up  and  sold  before  the  eyes  of 
delighted  travellers  who  tb ought  they  had  got  the  right  thing.  Another 
method  is  to  saw  two  ooias  into  two  parts  length  wise,  and  join  the  backs 
together   so  that  the  *  heads '  of  one  Emperor,   wonid  be  joined  with  the 
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'taflfl^'  of  ftnotiier.    A  man  at  Ljona  coined  myentiou  of  the  Thirty  tyrantt 
with  perfeoilj  new  types,  names,  and  inscriptions,  all  inrented  bj  himself. 

A  series  of  silver  pennies  (with  ocoasional  halfpennies)  formed  the  only 
money  of  this  ooontry  from  Egbert  np  to  the  reign  of  Edward  III,  from  800  to 
aboat  1350  A.D.  The  term  Penny  is  said  to  be  derived  from  pmdo  to  weigh, 
or  else  from  the  Latin  pecunia,  money.  The  early  pennies  of  the  Saxon  kings 
aie  very  rode,  except  perhaps  those  of  the  reign  of  Ethelred  the  Unready, 
probably  owing  to  the  energy  of  the  great  Danstan.  Porhaps  we 
might  Boggest  he  was  coining  when  he  need  the  tongs  on  the  Devil's  nose. 
Even  after  the  Conqaest,  when  it  might  have  been  expected  that  the  superior 
art  of  the  Continent  would  have  been  introduced,  the  coinage  still  continued 
poor.  Architecture,  goldsmith's  work,  and  the  art  of  illuminating  books  were 
each  and  all  carried  to  a  high  state  of  perfection,  but  coinage  was  neglected. 
Silver  pennies  still  continued  the  only  currency.  Imaginary  sums,  the  pound, 
the  mark,  the  shilling,  were  introduced,  each  being  equal  to  so  many  pennies, 
just  as  we  speak  of  the  guinea  now-a-days,  thoDgh  no  guineas  are  in  circulation, 
but  no  ooinsof  higher  value  than  a  penny  appeared  until  the  reign  of  Edward 
III.  Then  a  great  advance  was  made.  Fourpenny  bits  were  struck  and 
the  device  was  improved.  Edward  first  assumed  the  words  *  Dei  gratia '  since 
then  on  all  our  coins,— and  from  1889  to  Qeorge  lY  the  words  Rex  Frandae, 
king  of  France,  occur,  continued  long  after  England  ceased  to  own  one  foot 
of  ground  in  that  country.  But  the  chief  thing  to  be  noticed  is  Edward's 
fine  coinage  of  gold  Nobles.  The  king  is  represented  standing  in  a  ship,  and 
the  derioe  is  extremely  fine.  His  son  too,  Edward  the  Black  Prince,  issued 
coins  called  'Pavilions'  because  he  sits  under  a  gothic  canopy,  with  the 
Prince  of  Wales'  featherj,  assumed,  with  the  motto  Ich  Dien,  in 
eommemoratiott  of  bis  having  cut  the  feathers  from  the  King  of  Bohemia's 
helmet  at  Crecy.  It  is  extremely  difficult  to  distinguish  the  coins  of  the 
three  Henries,  lY.  Y.  YI.  because  of  the  small  diflbrence  between  them,  but 
a  new  style  arose  with  Edward  lY.  He  issued  coins  called  rials  or  royals 
valued  at  10s.  each,  and  also  angels  and  i  angels,  so  called  from  the  device 
— ^tho  Archangel  Michael  piercing  a  dragon  with  a  spear.  Edward  lY.  had 
an  alchemist  and  announced  that  he  would  soon  ba  able  to  pay  his  debts 
through  the  discovery  of  the  philosopher's  stone.  Henry  YII.  first  issaed  the 
sovereign  and  the  shilling,  with  rich  devices  quite  different  from  the  ruder 
coins  of  previous  reigns.  In  this  reign  Perkin  Warbeck,  the  pretender  to  the 
crown  isjued  coins  with  the  curious  motto  *  Mene,  Tekel,  Phares.'  One  of  the 
eharges  brought  against  Cardinal  Wolsey  was  his  having  had  his  Cardinal's 
hat  imprinted  on  coins.  '  Also  the  said  Lord  Cardinal  of  his  further  pompous 
and  presumptuous  mind  hath  enfcerprised  to  join  and  imprint  the  Cardinal's 
hat  under  your  arms  in  your  coin  of  groats,  made  at  your  city  of  York^  which 


likt  daed  hatii  not  Iimb  smu  to  hare  bMn  done  by  any  inbjeot  witliin  toot 
realm  before  thii  time/  Henrj  YIII.  debased  the  ooiiuige  to  a  frightfnl 
extent,  and  still  more  wss  it  lowered  by  Qneen  Maiy.  Tbis  queen  had  her 
husband  Philip  put  on  her  ooins,  facing  her,  whioh  the  poet  Butler  allndes  to 
in  the  lines,—- 

"  Still  amorons,  fond,  and  billing, 
Like  Philip  and  Mary  npon  a  shilling." 
Bat  good  Qneen  Elisabeth,  ohiefly  throogh  the  London  merohant 
ilresham,  who  founded  the  Boyal  Bzohange,  restored  the  parity  of  the 
onrrenoy,  reoeiTing  baok  as  8|d.  that  whioh  had  been  issaed  as  12d. 
On  the  silver  pennies  of  her  reign  ooonrs  the  legend  *'B.  D.  G.  Bosa  sine 
spina,"  first  adopted  by  Henry  VIII.,  beoaose  in  him  were  nnited  the  riyal 
Boses  of  York  and  Lancaster,  but  perhaps  reTired  by  Bliaabeth  because  she 
oonsidered  herself  a  rose  without  a  thorn !  Bren  during  all  the  Oivil  Wars 
Oharles  I.,  g^reatly  to  his  oredit,  maiutaiued  the  purity  of  the  currency, 
though  he  melted  down  all  the  fine  old  plate  of  the  Universilies  to  coin 
money,  and  almost  all  the  noblemen  and  gentry  melted  down  their  plate  for 
the  same  reason,  and  all  the  Sing's  plate  in  the  Tower  was  melted  down 
by  the  Oommons  in  1641,  so  that  good  pieoes  older  than  1610  are  extremely 
rare  in  the  country,  and  irreparable  damage  was  done  by  this  wholesale 
destruction.  Very  curious  siege  pieoes  were  struck,  among  which  may  be 
noticed  a  diamond'Shaped  type  coined  at  Newark.  But  the  Oommonwealth 
altered  the  style  entirely.  On  the  shillings  of  that  time  is  a  simple  cross  of 
St.  George  within  a  palm  and  an  oUtc  branch,  with  the  legend  '*  The 
Oommonwealth  of  England."  The  reverse  has  two  shields  joined,  whioh 
from  their  shape  obtained  for  the  ooins  of  the  Oommonwealth  the  name  of 
*' Breeches."  Such  a  great  and  clever  man  as  Oliver  would  not  orerlook  the 
coinage,  but  the  opposition  at  the  mint  to  foreign  workmen  was  so  great 
that  he  could  not  improve  it  so  far  as  he  wished  before  he  died.  Then 
the  coinage  of  Oharles  II.  reign  is  worthy  of  remark.  His  first  issue 
bears  the  last  portrait  of  a  king  in  the  oostume  of  the  day.  His  suocessors 
appeared  in  marvellous  Boman  armour,  with  a  big  wig  on  the  top  of  their 
heads.  Again  in  Oharles'  reign  began  the  practise  of  the  King's  head  being 
placed  in  the  direction  opposite  to  his  predeoessor*s,  said  to  have  oommeneed 
through  supposed  aversion  to  the  memory  of  Oromwell.  Ghitneas  were  first 
issued,  so  called  beoause  coined  out  of  gold  brought  from  Guinea  by  the 
African  Company.  An  anecdote  about  Charles  may  be  worth  mentioning. 
He  is  reported  to  have  been  very  angry  beoause  the  colonists  of  Massachusetts 
had  coined  money  of  their  own,  and  to  have  threatened  punishment.  Sir 
Thomas  Temple  drew  some  of  their  oo'ns  from  his  pocket  and  showed  them 
to  the  King.    They  had  the  device  of  the  pine  tree  of  that  ooontry,  flat  and 


binhj  9t  the  top;  Cliarles  asked  what  tree  it  was.  '*0,  your  Majettj," 
Mid  Sir  Thomafly  "  that  of  oourse  is  the  Royal  Oak,  which  preeenred  your 
Majesty's  life."  So  the  King  let  them  ofE,  oalling  them  "  honest  dogs." 
Gold  was  so  extremely  soaroe  in  this  reign,  that  among  other  laws  it  was 
enacted  that  no  gold  should  be  need  in  gilding  carriages. 

Sinoe  Oharles  II ,  many  changes  have  been  made  at  one  time  or  another, 
bat  time  presses,  and  as  the  coins  of  later  reigns  are  oomparaiiTely  oemmon  | 
yoa  will  be  the  better  able  to  note  for  yoorselves  any  oarions  points.  I  will 
jasi  allade  to  the  extraordinary  legend  on  some  coins  of  the  Georges.    II 


IC.  B.  F.  BT.  H.  BEX.  F.  D.  B.  BT.  L.D.8.  B.  I.  A.  T.  AT.  B. 
said  to  mean  -^  M{agnae)  B(ritanniae)  F(ranoiae)  BT   H(ib«rmae)   Bex, 
F(idet)   D(efansor),  B(rmisncensis)  ET  L(nnenbergensis)  D(nx),    8(aera) 
B(oinaai)  I(mperii)  A(rohi)  T(hesanras)  BT  E(]ector). 

Qneen  Anne  was  so  modest  that  she  woold  not  let  herself  be  reprssmted 
with  bare  shoolders,  bat  insisted  on  haying  a  big  ficha  drawn  oTor  them.  Also 
if  erer  yon  come  across  a  penny  of  William  IV.'s  reign,  preserve  it»  as  they 
ace  extremely  rare,  beoanse  after  they  were  coined  it  was  f onnd  that  they 
contained  gold,  so  that  all  soon  came  to  the  melfa'tig  pot. 

And  now  I  mast  olose,  bat  let  my  last  woods  he  "Go  and  ooUeet 


if 


CELL    LIFE. 


BEAD  BY  T.  N.  HABT-SMITH,  ESQ.,  Mat  13th. 


Ths  sabjeot  aboat  whioh  I  am  going  to  saj  somethiag  to  yon  to-night  is  not 
only,  I  hope,  a  very  intereBbing  one  bat  also  one  of  the  most  important  with 
which  the  microscope  deals.  Any  one  who  has  erer  looked  at  objects  nnder 
the  microscope  and  seen  the  marvellons  sights  there  presented  to  oar  view  in 
the  Tast  new-world  it  opens  to  ns,  can  easily  imagine  that  there  is  no  lack  of 
interesting  topics  connected  with  its  stndy.  Bat  when  attacking  many  of 
these  we  are,  Oolnmbos-like,  mere  explorers  :  we  gaze  in  wonder,  bnt  we 
often  cannot  explain,  we  are  puzzled  by  the  obstinate  qaesbionings  that  arise 
within  OS ;  and  if  we  woold  test  our  actual  knowledge  and  confine  ourselves 
to  that,  we  have  not  nearly  so  wide  a  range  as  one  might  fancy. 

The  structure  of  living  objects,  however,  and  the  nature  of  the  functions 
they  pecf orm  is  a  question  which  has  for  some  time  wholly  ceased  to  1  e  on 
the  border-land  of  discovery,  and  has  passed  into  the  domain  of  science.    In 
the  middle  of  the  seventeenth  century  the  minute  structure  of   animals  and 
plants,  began  to  attract  the  attention  of  microscopists .      Harvey  had  about 
1628  propounded  his  theory  of  the  circulation  of  the  blood.     And  this  ere 
long  received  ocular  proof  when,  in  a  frog's  foot,    the  whole  process  was 
detected.    The  instruments  at  the  command  of  scientific  men  were  still  very 
imperfect.    It  h%d  only  been  in  162  i  that  double  glasses  began  to  be   used, 
at  the  time  of  the  discovery  of  the  law  of  refraction.    But  experience  led  to 
improvements,  and  during  the  eighteenth  century  great  advances  were  made. 
Former  ideas  were  completely  upset  by  the  sight  of  new  forms  of  animal  and 
vegetable  life,  such  as  animals  growing  on  stalks,  or  vegetables  with  the 
power  of  locomotion,  and  great  interest  was  aroused  as  to  this  question  of 
their  structure.  We  may  imagine  the  surprise  of  the  first  discoverers  of  the 
Hydra,  a  zoophyte  closely  allied  to  the  sea-anenome,  an  animal  which  can 
propagate  itself  by  buds  like  a  plant— can  produce  afresh  any  part  that  may 
be  cut  away— can  form  any  number  of  new  heads  by  completing  the  halves 
into  which  the  previous  heads  may  have    been  slit — thus  realizing  the 
ancient  fable ; —  can  endure  to  be  cut  into  fragments  and  will  produce  fresh 
individuals  from  each,  can  undergo  grafting  of   two  individuals    together, 
head  to  head,  or  tail  to  tail,  or  even  head  to  tail,  not  only  without  apparent 
injury,  but  with  every  indication  of  benefit  from  the  operation.  Bnt  now,  when 
our  instrumoits  are  so  far  more  perfect  in  manufacture  than  those  our 
ancestors  possessed,  we  have  passed  the  wondering   stage  and   axe  able 


fl 


to  flolre  many  diffioalties  they  oonld  nob,  though,  as  is  the  case  with  all 
branofafis  of  knowledge,  wiihonfc  their  efiEorts  we  shoiild  not  be  nearly  so  far 
advanced  as  we  are.    And  our  gpreat  progress  has  all  been  of  late. 

It  was  not  till  1837  that  the  truth  was  distinctly  stated  as  to  the 
importance  of  the  e«U  in  the  sfemctnre  of  every  organism,  a  truth  which  has 
sinoe  reoeired  ample  confirmation.  Now  an  organism  is  a  living  being  with 
a  definite  structure  or  inter-relation  and  inter-dependance  of  parts.  Zoology 
treats  of  animals,  Botany  of  vegetables,  but  they  are  both  only  branches  of 
the  sctenoe  Biology,  which  treats  of  organiams,  living  beings,  that  is.  A  piece 
of  flint  has  a  certain  structure,  but  it  is  dead,  lifeless,  and  not  produced  by 
anything  that  has  lived.  It  never  had  that  curious  inter-action  of  its  parts, 
which  is  one  of  the  Bigna  of  life ;  it  never  possessed  organs,  each  performing 
its  own  functions ;  it  is  of  one  character  throughout,  and  so  it  has  nothing 
to  da  with  Biology,  as  it  is  called,  or  in  plain  English  the  science  of  life.  It 
belongs  to  the  sciences  treating  of  inorganic  matter ;  organic  matter  ia  some- 
thingvezy  different.  All  organisms  are  built  up  of  tissues  of  various  kinds,  and 
these  tissues,  as  perhaps  many  of  you  know,  are  composed  of  masses  of  cells  or 
little  sacs,  united  together  to  form  cell-tissue.  These  cells  can  be  very 
plainly  seen  in  an  orange.  Take  one  of  the  pieces  into  which  an  orange  so 
easily  divides,  and  remove  the  skin.  Ton  will  see  a  number  of  little  trans- 
parant  bag8»  in  this  case  filled  with  juice.  But  cells  are  of  every  conceivable 
shape.  There  are  nerve-cells,  with  long  protruded  arms,  long  closely  packed 
cells,  as  in  the  fibres  of  hard  wood,  round  oells,  such  as  you  can  sea  in  the 
pith  of  elder,  star-shiq[»ed  oellsi  as  in  rushes,  and  many  others  equally  unique  in 
foErm.  The  cells  are  the  units,  out  of  which  the  whole  structure  is  built  up.  The 
animal  or  plant  should  really  be  regarded  as  an  i^ggregate  of  innumerable 
individnal  cells,  if,  that  is,  we  would  investigate  and  understand  its  nature. 
It  is  the  cell  which  lives,  grows  and  has  its  history,  and  the  development 
of  the  cell  according  to  different  laws  which  produces  the  trees  and  plants, 
the  animals  small  and  great  around  us.  A  tissue  is  a  collection  of  cells 
governed  by  a  conunon  law  of  growth.  The  cells  of  fat — a  tissue— develop  in 
one  way,  those  of  hair  in  another,  of  skin  in  a  third.  Oells  can  be 
odUeoted  together  in  masses  or  lumps,  as  in  the  case  of  fat,  or  of  fruits 
amongBt  vegetables,  or  in  rows  as  in  hair,  or  in  the  vessels  which  convey 
nouishment  to  diftorent  parts  of  the  animal  or  plant.  Or  ag^n  in  surfaces, 
of  a  iingle  layer,  as  skin-cells.  Or  in  bundles  as  in  fibrous  tissues.  Bven 
blood  may  be  called  a  tissue :  tissues  are  aggregations  of  oells  of  a  special  kind. 
They  grow  differently  according  to  the  different  work  they  have  to  perform. 

Now  let  US  examine  the  cell  itself  and  I  will  take  a  typioal  vegetable 
osIL  Lotus  take  the  hair  of  a  species  of  Stonewort  ITradescanUa  virginiea)» 
It  la  simplj  a  seriee  of  distinct  oells  or  laoa }  if  we  take  one  of  them,  we  see 


a  Bort  of  little  bag  containing  a  gelatinona  staff  and  with  it  somothing  nuro 
liqnid.  This  yisoid  sabstanoe,  whioh  in  reiy  yoang  cells  is  of  ton  withent  its 
enclosing  bag,  is  called  protoplasm,  first  matter,  that  is,  and  the  first  thing 
reqoisito  for  the  growth  of  an  organism  and  essential  to  all  forms  of  Ufe.  In 
general  it  is  granular,  and  contains  large  particles  of  starch,  or  globules  of 
oil.  The  liquid  is  called  the  cell-sap.  It  helps  to  nourish  the  protoplasm 
and  coses  through  and  about  it,  but  in  a  full  grown  cell  is  generally  found 
towards  the  centre.  It  contains  in  solution  amongst  other  things  the 
mineral  products  taken  up  in  solution  from  the  soil,  colouring  matters,  and 
gnms.  Outside  of  all  is  a  hard  cell-wall,  composed  of  a  substance  called 
cellulose,  which  is  made  up  of  the  same  constituents  as  starch,  though  not  in 
the  same  way.  It  is  in  a  pure  state  in  the  hairs  of  cotton.  This  is  distinctiTe 
of  regetable  cells.  Towards  the  centre  is  usually  seen  a  dark  body  called  the 
nucleus,  which  we  may  think  of  as  the  heart  of  the  cell.  It  is  the  centre 
round  whioh  the  cell  is  formed.  When  a  cell  has  grown  big  enough  and 
become  capable  of  sab-division,  the  means  by  whioh  now  cells  are  often 
formed,  it  is  the  nucleus  whioh  divides,  and  round  this  doubled  centre  appear 
two  cells  side  by  s'de.  The  protoplasm  is  an  albuminous  substance — if  yoa 
recall  white  of  egg,  that  is  an  albumen— composed  of  the  fonr  eleme&te 
carbon,  oxygen,  nitrogen  and  hydrogen,  which  enter  in  different  ways  into  all 
living  matter.  Under  the  microscope  this  protoplasm  can  often  be  seen  moving 
and  working  about  and  in  fnll-grown  cells  collecting  in  one  or  mere  parte  «f 
the  cell.  A  good  microscope  will  show  the  little  granulee  in  it.  Grains  of 
starch  are  to  be  seen  chiefly  in  plant  cells  as  in  those  of  the  potato 
and  pea.  Starch  and  sugar  are  both  vegeteble  produote.  Borne  cells  hare 
grains  of  iat  in  them,  such  as  those  of  the  seeds  of  the  eastor-oil  planl  But 
the  most  important  of  all  are  the  Kttle  green  grains  in  the  surface  oeUf  only 
of  most  plants,  and  to  which  plante  owe  their  green  colour.  These  an  called 
ctdorophgU  grains.  They  contain  iron  and  are  coloured  green  by  the  action 
of  the  sun's  rays.  If  you  keep  a  plant  without  light,  these  granules  fcmaln 
white.  It  is  bleached.  If  you  wholly  prevent  the  plant  ftrom  getting  any 
iron,  which  it  absorbs  from  the  wator  that  reaches  ito  recto,  they  wiU  again 
be  white.  They  are  formed  by  the  protoplasm  and  reauun  embedded  in  it. 
They  are  not  found  in  all  plants,  as  for  instance  in  fungi,  nor  are  they  in  the 
deeply  seated  cells,  whioh  the  sunlight  does  not  reach.  In  antnmn  as  the 
leaves  die,  these  grannies  get  dissolved,  and  the  same  happens  when  froita 
ripen,  and  tnm  to  yelbw  and  red.  It  is  by  means  of  these  grannies  that 
plante  perform  their  great  office  of  toking  the  carbon  out  of  the  carbonie 
acid  gas  in  the  air  which  percolates  around  them.  In  this  way  plante  are 
great  air-puriflsn.  Carbonic  acid  is  carbon  and  oxygen.  The  carbon  they 
so  to  speak  digest.      OMrbeo  is  a  neoessary  eltment  in  the  food  eC  all  living 


bota^iL  The  Mygeii  tii«f  girB  bAok,  under  tlie  inflnwioe  of  son-lighti 
boi  bj  Bigbt  (his  piooeMi  oeMes.  Bj  nighfe  planti  drink  in  oxygen,  just  m 
wo  do  wlien  odoep.  A  oertain  amount  of  oxjgen  ifl  alwayi  neoeasarf  to 
tlioni  as  it  ia  to  OS,  bat  by  day  there  is  in  the  way  I  hare  desoribed  a  snrplas 
wUoh  they  giro  baok.  Without  oxygen  the  protoplasm  dies ;  it  oeases  to 
oodergo  the  morements  aboye*mentioned,  exactly  as  happens  if  it  is  dried  up 
by  ft  high  temperature  (above  about  126  F.)  or  frosen  by  a  oold  one.  Plants 
may  thus  be  said  to  breathe — when  they  imbibe  oarbonio  aoid  and  give  baok 
oxygen — to  digest,  when  they  assimnlate  carboui  and  to  hare  at  night  their 
period  of  sleep.  There  is  this  difference  in  the  case  of  animals  that  it  is  the 
oarbonio  add  gas  that  they  breathe  out,  and  thoogh  they  require  oarbon,  they 
oonld  not  get  on  with  it  in  its  gaseous  form.  They  need  more  solid  food*  If 
we  reflect  that  the  Oarbon  in  a  plant  is  about  half  its  dry  weight^ water  is 
of  oourse  far  the  largest  constituent^  but  when  that  is  dried  off,  as  say  in  a 
preserred  speoimea — ^we  shall  have  some  notion  of  the  amount  of  oxygen 
thrown  off  for  our  use  by  plant- breathing. 

We  have  now  some  idea  of  what  each  cell,  of  which  a  plant  is  composed, 
is  doing,  and  how  each  cell  has  its  own  duties  to  attend  to,  according  to  its 
position  in  the  plant- body.  The  microscope,  however,  has  revealed  to  us  the 
fact  thftt  there  are  such  things  as  living  independent  individual  cells.  Let 
us  consider  one  or  two  of  these,  and  I  will  still  speak  of  a  vegetable  cell. 

In  the  flower  of  every  plant,  caref  ally  placed  and  protected,  is  a  single 
oell,  where  the  seed  or  seeds  are  developed.  Each  seed  grows  from  a  single 
oell.  The  little  grains  of  dust,  the  pollen  of  the  flower,  as  it  is  called,  are 
each  single  loose  cells,  whose  duty  is  to  fertilize  this  seed-cell.  The  innnmer« 
able  spores  which  fall  from  the  gills  of  a  fungus,  from  the  baok  of  a  fern  or 
the  little  red  flower-stalks  of  a  moss,  are  each  simple  cells.  But  they  do  not 
pass  their  whole  life  in  this  individual  state.  Turn,  however,  to  the  cells 
of  the  yscMi  plant.  What  we  call  yeast  or  barm  is  a  substance  which  produces 
fermeatation  in  matters  containing  sugar.  If  added  to  the  juice  of  the 
grape,  for  example^  the  mixture  disengages  gas  bubbles  and  becomes  frothy. 
It  gradually  loses  ifcs  sweetness,  and  when  distilled  there  results  a  light 
fluid  which  we  call  aloohol  or  spirits  of  wine.  If  the  yeast  be  first  boiled, 
theve  is  no  fermentation :  if  it  be  carefully  filtered  throagh  porous  earthen- 
wars  there  is  no  fermentation,  though  a  good  deal  of  its  liquid  part  oozes 
through.  Nor  is  there  any  fermentation  if  the  liquid  bo  sealed  from  the  air 
and  kept  from  all  contact  with  yeast  in  any  possible  shape.  The  air  carries 
yeast  germs  in  profusion,  but  if  filtered  through  cotton  wool  can  never  induce 
fermentation.  By  such  observations  and  experiments  it  has  been  discovered 
that  yeast  is  really  a  mass  of  little  bodies,  more  or  less  round  and  transparent, 
■o  mmQ  that  •Tin  uader  the  miorosoope  they  cannot  be  seen  without  a  Tocy 


high  power.  They  seldom  exceed  r^-^v  ^^  *^  ^"^  ^  diameter.  Eaoh 
of  these  is  an  actual  cell.  They  have  a  thin  bnt  toagh  cell-wall,  the 
presence  of  which  points  to  their  being  of  vegetable  nature,  consisting 
chiefly  of  cellulose.  This  sac  contains  protoplasm,  which  towards  its  centre 
is  clearer  and  more  watery.  Present  in  it  are  the  four  elements  O.O.K.H., 
also  fat  and  water,  and  certain  mineral  matters.  These  four  elements  are 
the  most  important  constituents  of  all  living  substances,  the  bricks  or  stone- 
work as  it  were,  out  of  which  they  are  built.  Let  us  consider  how  they  are 
procured. 

Each  yeast-cell  or  ToruZa,  the  name  given  to  the  yeast-plant,  grows 
with  marvellous  rapidity  as  soon  as  ever  it  comes  in  contact  with  any 
solution  containing  sugar  and  the  requisites  for  its  nourishment.  Very 
quickly  is  the  protoplasm  seen  to  swell  and  burst  its  cell-wall.  Kew  cells 
grow  out  of  the  old  ones,  forming  separate  individuals  which  detach  themselves 
or  cohere  together  forming  long  strings,  which  give  yeast  its  peculiar 
appearance  and  consistency.  In  this  way  one  Torula  will  produce  millions 
in  a  very  short  time,  and  these  little  germs  can  be  dried  and  kept  for  a  long 
period  without  losiog  their  vitality.  For  this  enormous  development  fresh 
protoplasm  is  neoessary.  There  is  no  protoplasm  in  the  juice  of  the  grape, 
but  its  elements  are  present,  and  out  of  the  liquid  each  little  cell  has  the 
power  of  abstracting  the  various  elements  it  requires,  and  of  kneading  them 
together  into  new  combinations,  which  we  call  by  different  names,  protoplasm, 
cellulose  and  fat.  It  is  only  living  things  which  have  this  wonderful  power 
of  re-arrangement.  Crystals  grow  by  taking  from  the  solution  substances 
like  themselves,  which  are  added  externally.  Living  bodies  absorb  internally 
things  unlike  themselves,  which  they  re- arrange  and  assimilate.  An  animal 
requires  organic  matter,  that  is  matter  which  has  lived ;  a  vegetable  can  get 
on  with  its  food  in  the  form  of  gfas. 

This  little  yeast-oell  needs  no  starch  apparently,  and  no  green  colouring 
matter.  Unlike  the  vegetable  kingdom  too  it  gives  off  not  oxygen,  but 
carbonic  acid  during  the  process  of  fermentation,  just  as  animals  do  when 
they  breathe ;  the  sugar  is  broken  up  into  alcohol  and  carbonic  acid,  and 
the  latter  is  driven  off.  Bnt  yet  it  is  a  plant.  All  plants  really  absorb 
oxygen,  bat  because  green  plants  give  off  more  than  they  absorb,  they  seem 
not  to  do  so.  Liohens  and  fungi  are  more  like  our  yeast-cell,  destitute  of 
chlorophyll.  But,  though  to  draw  a  hard  and  fast  line  between  animals  and 
vegetables  is  impossible,  though  nature  knows  no  gaps  or  divisions,  the  Torula 
is  cer  ainly  a  vegetable,  for  tdis  reason,— No  animal  could  extract  its 
nourishment  out  of  materials  like  a  solution  containing  sugar.  PUmU,  how- 
ever, can  do  so.  They  actually  live  on  air  and  water  and  what  they  contain, 
getting  carbon  from  the  air,  oxygen  ft  cm  the  air  and  from  water,  nitrogen  from 
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aamoaU  in  the  earth  canrejed  bj  wator  to  the  roots— this  ia  why  mannre  in 
•o  inTigontmg  to  plants— hydrogen  from  water,  and  mineral  matters  oarried 
in  the  water.  We  shoald  find  this  poor  food.  It  is  possible  to  grow  a  plant 
entirely  in  water,  if  we  dissolve  into  it  certain  necessary  mineral  matters 
always  present  in  the  soil. 

The  Tomla  then  is  a  plant,  an  nnioellolar  plant,  and  a  type  of  what 
every  possible  plant  springs  from  and  begins  by  being.  And  knowing  this 
we  can  understand  how  each  coll  in  a  plant,  though  a  part  of  a  great  whole, 
can  be  said  to  hare  its  own  individual  ezistonce  and  duties,  A  plant  is  a 
coUeotion  of  plants  in  itself.  So  much  aboat  a  one-celled  plant,  and  about 
vegetable  cells  collected  into  tissue.  Now  let  us  turn  for  a  few  moments  to 
animal  ceDs,  and  take  first  a  typical  instance  of  an  animal  tissue>cell. 

The  blood  of  any  of  the  higher  animals  appears  at  first  sight  to  be  a 
floid  of  a  red  colour,  but  it  is  none  the  less  a  tissue,  if  not  in  quito  the  same 
sense  as  a  leaf-fragment  or  a  piece  of  muscular  fibre  is  a  tissue.     It  is  com- 
posed, as  they  are^  of  numberless  cells  or  corj^uselei,  only  they  do  not 
ooibere  together  in  this  case  by  their  walls.     They  are  distinct  one  from 
another  and  float  about  in  a  liquid  called  the    smrwn.      We  see    here 
more  clearly  how  the  cell  is  the  unit  of  all  living  structures.    These  blood 
oeBs  are  of  two  kinds,  one  colourless  and  of  very  varying  shape,  the  other 
blight  red  when  pure,  and  oval  or  circular,  in  many  cases  with  a  somewhat 
depressed  centre  like  a  double  concave  lens.    The  first  thing  we  notice  is 
the  absence  of  any  cell-wall,  such  as  plant-cells  have.    Instead  of  this  there 
is  merely  a  thin  envelope  like  the  film  of  a  soap-bubble.    These  cells  contain 
protoplasm,  as  before,  with  granules  of  fat,  but  no  starch.    The  colouring 
matter  in  the  red  corpuscles,  which  are  by  far  the  most  numerous,  corre- 
sponds to  the  chloropbyll  or  green  colouring  matter  in  plante.    It  contains 
in  the  same  way  a  large  proportion  of  iron-^more  than  any  other  constitu- 
ent of  the  body.    A  French  savant  is  said  to  have  been  able  to  construct  a 
monming  ring  from  the  ashes  of  a  departed  friend.    These  little  corpuscles 
in  the  blood  efEect  the  exchange  which  is  necessary  to  all  lifei  they  give  off 
carbooio  acid  produced  by  the  waste  of  the  tissues  in  exchange  for  oxygen, 
which  they  store  up.    As  they  circulate  about  the  body,  they  supply  this 
oxygen  to  the  cells  which  abut  on  the  arteries,  until    their  treasure  is 
expended,  and  they  are  charged  with  carbonic  acid  in  its  place.    About  the 
ookNirless  cells  we  know  less :  they  are  as  a  rule  much  smaller  and  far  less 
numerous  than  the  red  corpuscles.    In  human  blood  they  exist  in  the  pro- 
portion of  about  1  to  800,  but  this  varies,  as  after  a  meal  they  are  far  more 
plmtiful  than  before  one.  They  have  the  peculiarity  of  oontinually  changing 
their  fann^  but  in  constitution  and  oontente  they  are  very  similar  to  the  red 
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oorpnsoIeB  with  the  exoeption  of  the  abflenoe  of  the  oolonring  matter,  aad  the 
presenoe  of  a  naolens  which  is  not  found  in  their  oompanions. 

It  is  nnoertain  what  these  oolonrless  cells  hare  to  do,  bnt  in  varions 
ways  they  most  oontribnte  towards  keeping  np  the  qnality  of  the  blood,  and 
many  think  that  they  direofcly  support  the  number  and  activity  of  the  red 
cells.  At  any  rate  each  cell  is  a  living  unit ;  you  know  how  blood  ooagnnlates 
after  being  drawn  from  the  body,  how  it  separates  into  a  clear  liquid  and  a 
red  gelatinous  mass.  This  very  power  of  coagulation  shows  that  it  is  alive 
and  has  vital  force  of  its  own,  if  incapable  of  independent  existence  for  any 
length  of  time.  When  blood  coagulates,  its  cells  die,  and  the  corpuscles 
collect  themselves  into  rouleaux  or  bundles  like  groups  of  sovereigns  placed 
face  to  face  ready  for  doing  up  in  paper. 

I  want  finally  to  take  one  other  kind  of  ceU,  and  this  time  a  single 
individual  animal  cell,  one  that  never  develops  other  cells,  or  ever  forms  a 
portion  of  a  larger  whole,  but  lives  in  solitary  contentment. 

It  is  very  difficult  to  imagine  an  actually  living  animal  composed  of  a 
single  cell.  A  highly  organized  creature,  such  as  man,  is  endowed 
with  various  organs,  each  differing  in  structure  and  performing  different 
functions.  No  part  is  repeated,  and  none  can  therefore  be  dispensed 
with.  Let  any  organ— the  lungs— the  stomach — the  veins  cease  to  perform 
its  functions,  the  whole  body  becomes  immediately  diseased  and  suffers  firom 
the  affection  of  any  one  of  its  parts.  And  the  higher  the  organisation  of  the 
animal  the  more  highly  strung  are  its  nerves  and  the  less  capable  is  it  of 
restoring  lost  parts.  An  animal  however,  ranks  low  in  the  scale  of  creation 
if  it  has  but  few  organs,  and  these  often  similar  and  doing  similar  work. 
Think  of  a  worm,  whose  body  is  made  up  of  many  similar  repeated  segments, 
or  a  star-fish,  which  can  lose  two  or  even  three  of  its  limbs  and  yet  get  on 
capitally  with  those  left  to  it,  while  the  lost  ones  are  being  grown  afresh. 
Obviously  therefore  a  one  celled  creature  must  rank  very  very  low  indeed. 
Under  the  microscope  we  meet  with  innumerable  creatures  of  a  very  low 
type.  The  large  class  of  Infusoria,  so  common  both  in  fresh  and  salt  waters, 
and  so-called  from  their  frequent  appearance  in  infusions  of  hay  and  various 
other  animal  and  vegetable  substances,  are  often  little  more  than  single  cells, 
in  which  the  protoplasm  has  undergone  certain  changes,  without  any  division 
of  the  cell  wall.  Many  of  them  can  be  dried  and  wafted  as  dust  through  the 
air  without  destroying  their  vitality,  and  they  increase  with  extraordinary 
rapidity.  Many  of  them  like  the  Bell-animalcule  which  usually  fixes  itself 
by  a  long  contractile  stalk  to  water  plants  or  to  the  legs  and  bodies  of  water 
animals,  are  provided  with  numerous  cilia  or  little  hairs,  by  which  they  can 
paddle  their  way  about  or  create  a  current  which  will  bring  them  for  food 
whatever  the  water  may  contain. 
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Bat  we  can  go  eren  lower  than  this — the  Protons-animaloole,  or  Amoeba 
is  a  Tery  tiny  creatnre  whioh  is  nothing  more  or  less  than  a  partiole  of  jelly. 
It  is  oocasionany  f onnd  in  stagnant  water  and  is  of  very  variable  size.  Bat 
its  greatest  pecnliarity  is  its  power  of  incessantly  and  rapidly  changing  its 
form,  withoat  whioh  one  wonld  soaroely  credit  it  with  life.  As  it  moves 
aboat  oyer  water  plants,  it  oan  tfarost  oat  feelers  or  masses  of  its  own 
snbatanoe  apparently  from  any  portion  of  its  body.  With  these  it  seises, 
sarzoonds  and  digests  its  food,  thereby  taming  any  part  of  its  sozfaoe  into 
a  sort  of  temporary  stomach. 

The  centre  of  this  jelly-like  mass  oontainB  granoleB —>  sometimes 
being  portions  of  nndigested  matter — and  is  semi-flnid,  while  towards  the 
mzf  aoe  its  oonsistenoy  is  firmer  and  more  transparent.  It  scarcely  has  any 
envelope,  so  thin  is  the  external  film,  if  this  term  even  oan  be  given  to  it. 
Imagine  something  so  fine  and  yet  so  tenaoioas  as  to  allow  a  rod  to  be  passed 
into  and  throagh  it,  withoat  causing  it  to  barst,  the  walls  recovering  their 
eontanoity,  as  soon  as  the  rod  be  drawn  away.  It  is  in  this  way  that  we  can 
tmderstand  how,  withoat  month  or  any  other  orifice,  solid  matter  oan  be 
taken  in  or  thrown  oat  when  required.  In  some  cases  apecaliar  phenomenon 
ooonrs.  A  clear  space  is  seen  below  the  sarfaoe,  which  rapidly  increases  and 
i^paroachee  the  ontside.  In  an  instant  it  borsts  and  disappears,  and  then  in 
a  few  moments  comes  a  second,  which  repeats  the  process.  Kothing  is 
known  abont  this,  thongh  probably  it  is  a  contrivance  for  ejecting  saperflai« 
ties  and  carrying  water  throagh  the  oreatare's  sabstance.  As  with  all  cells 
ogygen  is  necessary  for  their  oxistenoe :  withoat  it  the  protoplasm  of  whioh 
they  consist^  will  die ;  and  the  waste  in  the  shape  of  oarbonio  add,  whioh 
they  give  off,  cannot  be  replaced.  They  are  extremely  like  the  white 
oorpnsolcs  in  the  blood,  which  also  nodergo  the  same  peoaliar  changes  of 
form,  hence  called  "amoeboid,"  and  acqairiog  for  this  anima],  the  Amoeba 
(afMitfitt)^  the  name  of  Proteos-animalcnle. 

Kow  it  is  not  by  its  power  of  locomotion  or  contraction  that  the 
Amoeba  has  any  nndonbted  claim  to  be  an  animaL  These  powers  often  are 
diatinotiva,  bat  are.  not  conclosive^  when  we  desl  with  soch  low  forms  of 
aaimal  life.  There  are  vegetable  sabstaaoes  which  are  able  to  move  from 
one  plant  to  another  and  there  are  hosts  of  creatnres  which  are  being 
alternately  handed  over  from  the  animal  to  the  vegetable  kingdom,  and  then 
rsealled.  As  I  said  before,  there  is  no  fixed  line  of  demarcation,  What, 
bofwever,  marks  the  character  of  the  Amoeba  is  the  absenoe  of  any  cell-wall 
or  enclosing  sac,  and  above  all  its  inability  to  live  withoat  its  albomens  and 
other  sabstanoes  wanted  to  replenish  the  protoplasm  being  ready  made  for 
It.  It  oannot^  like  vegetables,  get  them  oat  of  the  air,  or  reoompose  them 
fton  inocgaoio  sabstanoes,      Thas  plants,  obtaining  their  novrishment  by 
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abaorption  do  nofc  poBsess  or  require  anjthing  of  the  nature  of  a  stomaoh* 
And  eren  snoh  broad  stabements  are  not  univenial ;  for  there  are  oamiyorons 
or  flesh-eating  plants. 

The  oonoluBion  which  I  wish  to  draw  from  all  I  hare  been  saying  is  this, 
that  we  must  not  sufEer  onrselres  to  be  led  away  by  terms  or  soientifio 
nomenclature,  but  try  to  understand  that  snoh  things  are  really  artificial, 
hoWerer  justifiable,  and  that  Kature  is  a  harmonious  whole.  We  talk  as  if 
the  distinction  between  animals  and  vegetables  was  much  (greater  than  it 
really  is.  We  call  those  who  are  learned  about  them  by  diiferent  names, 
Zoologist  and  Cotanist,  M  if  they  studied  rery  different  subjects  And  no 
doubt  they  doi  but  yet  the  more  we  learn,  the  more  we  see  that  at 
bottom  all  living  creatures  are  alike.  Th^  resemble  each  other — animals 
and  plaafcfe — both  in  structure  and  in  origin,  and  if  we  would  understand 
something  about  that  mysterious  thing  we  call  their  life,  we  can  only  do  so 
by  investigating  this  structure^  and  learning  about  their  parts.  It  is  not 
enough  to  go  out  and  pick  a  nosegay,  nor  to  make  a  collection  of  butterflies ; 
if  we  really  mean  businesi  we  must  think  and  compare,  and  look  not  f6r 
obvious  differences,  but  for  the  more  important  if  obscurer  points  of 
resemblanee. 


PLANT  DISTRIBUTION, 
EEAD  BY  F.  E.  THOMPSON,  ESQ.,  FEB.  26th. 


Tbk  Biibjecfc  which  I  have  chosen  for  this  evening  presents  two  great  diffi- 
enliies.  In  the  first  place  it  is  as  eztensiye  to  the  world  itself,  and  can  only 
be  treated  to-night  in  a  sketchy  and  superficial  manner.  In  the  second  place 
it  must  deal  with  a  good  many  nnfamiliar  technicalitieB,  however  popular 
the  treatment,  technicalities  which  cannot  be  elucidated  and  rendered 
interesting  by  iUnstrations  and  specimens.  If  we  were  at  Kew,  we  could 
enter  the  Fialm  house,  the  great  Fernery,  and  the  **  Yictoria  Begia  "  house, 
and  there  more  about  in  the  tropics.  We  could  then  visit  the  sub-tropical 
regions  of  the  Oactns-house  and  the  smaller  Fern-house.  And  afterwards  we 
oould  cool  ourselves  down  in  the  temperate  and  sub-arotio  herbaceous 
grounds  and  shrubberies.  And,  if  it  were  late  spring  or  summer  here,  I  could 
bring  many  specimens  of  our  wild  fiowers  which  would  illustrate  their  repre- 
sentatives in  regions  warmer  or  colder  than  Great  Britain.  But  beyond  a 
nap  and  a  blackboard,  and  a  few  clumsily  printed  sheets,  I  have  no  means  of 
mppet^ing  to  your  sight  and  imagination.  I  must  beg  you  to  believe  that 
the  mbjeot  is  as  fascinating  and  fruitful  as  the  treatment  is  uninteresting. 

Flanta  are  divided  into  Orders,  Genera,  and  Species.  We  can  pretty 
easfly  explain  these  terms.  If  you  pick  three  very  familiar  fiowers,  groundsel, 
daisy,  and  thistle,  the  resemblance  will  soon  become  obvious  to  an  untrained 
eye.  Examine  them  with  a  little  attention  and  you  will  see  that  each  so- 
oalled  flower  is  a  group  or  cluster  of  small  flowers  growing  closely  side  by 
aide  on  a  common  head.  These  three  plants,  from  their  structure,  are  said 
to  bekug  to  the  order  of  Composites.  To  this  order  belong  many  well-known 
gnrden  flowers.  Cinerarias,  Asters,  Chrysanthemums,  and  so  on.  Groundsel, 
DKiiy»  TUstlo^  Cineraria,  and  Aster  are  diiferent  get  era  of  the  order 
of  Oomposltes.  Each  genus  again  contains  several  species.  Thus  in  Britain 
those  are  about  a  dozen  species  of  groundsel,  very  many  more  species  of 
thistle,  and  so  on.  Exdufling  plants  of  the  lowest  forms  of  life,  such  as  sea 
weeds,  fongoses,  lichens,  tod  mosses,  botanists  have  observed  from  100,000 
to  1^,000  species,  belonging  to  about  10,000  genera,  and  to  200  or  250 
orderB.  Within  the  tro^cal  regions  of  the  world  there  grow  upwards 
of  4i^000  speoies ;  within  the  arctic  circle  800,  %  e.  only  one-fiftieth  of  the 
tropical  proportion.  In  Spitzbergen  there  are  107  speoies,  in  Iceland  400,  in 
Britam  some  reckon  1900  some  1700,  in  France  with  Corsica  8600,  in 
tmo^Bj  2866,  in  Naples  8180,  round  the  Mediterranean  basin  10,000,  at  the 
O^ie  WXK     Thus  the  number  of  species  diffeM  enormously  in  different 


parts  of  ihe  earth's  snrfaoe.  The  first  point,  therefore,  to  oonsider  is  (1)  the 
oaases  of  this  geographical  distribution  of  plants;  (2)  the  distribution 
itself. 

The  chief  canses  on  which  the  distribution  of  plants  depends  are 
(1)  climate,  «.«•  heat  and  moistnre ;  (2)  the  influence  of  animals,  especially 
man. 

L    Cldcatb. 

When  we  speak  of  climate  we  first  think  of  the  heat  of  a  country.  Now 
the  heat  of  any  given  country  depends  (1)  upon  its  latilvide,  (2)  upon  the 
disbribuiion  of  96a  and  Iwnd  in  its  vicwwty,  (3)  upon  the  height  cA)Ove  sea  leusl. 
A  word  on  each  point. 

And  (1)  with  regaxd  to  latitikde.  A  circle  round  the  globe  is  divided 
into  860  degrees.  From  pole  to  pole,  a  half  circle,  there  are  180  degrees, 
from  pole  to  equator  90.  Each  pole  is  marked  at  90,  the  central  line  between 
at  the  equator  being  marked  at  0.  As  the  earth  revolves  round  the  sun  upon 
its  axis,  i.e.  upon  an  imaginary  line  drawn  through  the  centre  from  pole  to 
pole,  it  shifts  its  position  towards  the  sun  daily.  At  our  midsummer  the  sun 
is  directly  overhead  and  opposite  a  line  28^  degrees  N.  of  the  equator,  which 
is  called  the  Tropic  of  Cancer.  At  our  Christmas  it  is  opposite  a  line  28^ 
degrees  S.  viz.,  the  Tropic  of  Capricorn.  The  tract  between  these  two  lines 
is  called  the  Tropics,  Within  these  two  lines  the  sun  at  mid-day  is  overhead 
all  the  year  round.  Hence  the  heat  and  length  of  days  which  we  in  the 
northern  half  of  the  world  get  at  midsummer,  and  the  southern  half  at  Christ- 
mas. [Hence  the  summer  of  Britain  is  the  winter  of  the  Cape,  and  vice  versa. 

The  earth's  Boxfaoe  is  divided  by  geographers  into  three  zones  of  latitude 
and  of  heat.  First  the  torrid  zone  extending  on  both  sides  of  the  equator  to 
28|  degrees  North  and  South :  secondly  the  temperate  aone  from  281**  to  66|^ 
i.e.,  281''  from  the  pole:  thirdly  the  frigid  or  areUe  wme  from  66i''  to  90°  at 
each  pole. 

Boughly  speaking,  in  continental  countries,  one  degree  of  latitude  further 
north  means  one  degree  lower  of  average  annual  temperature.  This  calcula- 
tion, however,  of  an  average  annual  temperature  is  not  a  simple  matter  of 
latitude.  The  average  of  the  tropics  is  from  76°  to  82°,  at  the  poUs  it  is 
assumed  to  be  eero.  But  you  could  not  put  your  finger  on  any  spot  at  latitude 
46  and  state  that  the  average  annual  temperature  was  from  87°  to  41°.  Many 
modifying  circumstances  come  in,  such  as  altitude  above  sea  level,  distribu- 
tion of  sea  and  land,  which  I  shall  soon  speak  of.  And  in  our  Northern 
Hemisphere  the  Gulf -stream  raises  our  British  temperature  10°  throughout 
the  year,  thus  making  us  as  good  as  700  miles  farther  south.  When  I  come 
to  speak  of  the  next  point  I  will  give  the  average  temperatures  of  several 
places  on  the  earth's  surface. 
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(2)  In  the  second  plaoe  tlie  heat  and  cold  of  a  oonntry  depend  to  an 
appreciable  extent  on  the  distribation  of  sea  and  land  in  its  yicinitj.  The 
aim's  rays  act  npon  land  and  water  in  a  very  different  way*  Under  a  bright 
von  the  surface  of  the  land  becomes  intensely  heated,  bnt  only  the  snrfsoe. 
And  this  heat  is  soon  given  off  again,  so  that  land  is  not  a  reseryoir  of  heat. 
Bnt  with  water  the  case  is  far  otherwise.  The  snn's  rays  strike  deep  down 
into  it,  and  there  are  absorbed,  so  that  the  heat  engendered  can  be  emitted 
f6r  snbseqnent  nse.  At  a  certain  depth,  yarying  in  different  parts,  the  sea  is 
of  an  uniform  temperature  of  89^  all  the  world  over.  At  the  equator  this 
temperature  is  at  a  depth  of  7200  feet,  at  latitude  56,  the  parallel  of  Edinburgh,  it 
reaches  the  surfttce,  and  there  the  temperature  is  uniform  at  all  depths  j  at 
the  Arctic  circle  it  has  again  fallen  to  a  depth  of  7000  feet.  That  is  to  say  the 
heat  increases  in  the  equatorial  waters  from  below  upward  to  the  surftuse  :  in 
the  arctic  waters  it  increases  downwards  from  the  surface  to  below.  At  the 
equator  the  surface  is  the  hottest  part  of  the  sea,  varying  between  86**  and 
SOP,  the  former  being  the  mid-day,  the  latter  the  mid-night  temperature,  all 
the  year  round.  But  as  you  advance  to  the  temperate  zones,  where  the  heat 
of  the  air  varies  greatly  according  to  the  season,  the  influence  of  the  sea  on 
rKmntfi  is  very  marked.  The  sea  absorbs  heat  in  summer  and  emits  it  in 
winter  It  absorbs  heat  during  the  day  and  emits  it  during  the  night.  And 
thus  a  sea-side  climate  is  more  uniform  than  an  inland  climate.  It  is  neither 
so  hot  in  summer  nor  so  cold  in  winter ,  neither  so  hot  by  day  nor  so  cold 
by  night.  Thus  we  get  the  important  distinction  between  in$ular  and 
eontinentil  elimatet.  Great  Britain  affords  a  good  illustration.  On  the 
W.  coast  of  Ireland,  in  Cornwall  and  Devonshire,  where  the  land  lies  nearest 
to  the  great  mass  of  the  Atlantic,  the  average  temperature  is  61^ — 62**,  the 
difference  between  July  and  January  being  only  2(f — 21^  On  the  East  coast 
of  England,  which  is  warmed  by  the  much  smaller  reservoir  of  the  German 
Ocean  the  average  temperature  is  appreciably  lower.  At  Greenwich,  inland, 
the  average  is  49^,  the  difference  between  Jnly  and  January  26^  In  the 
northern  island  of  New  Zealand,  lying  between  parallels  34'*  and  4Sf*  and  so 
oonesponding  to  Spain,  the  annual  average  is  62°,  the  difference  between 
July  and  January  14**,  At  Cape  Town,  lat.  83**  the  annual  average  is  69^,  the 
difference  between  July  and  January  16**. 

Now  turn  to  a  continental  climate.  St.  Petersburg  is  in  lat.  60**,  the 
annual  average  38|^  the  difference  between  July  and  January  46**.  Moscow 
lat.  55,  the  average  is  89°,  the  difference  64**.  Montreal  lat.  46**,  parallel  with 
Bordeaux,  the  average  is  44°,  the  difference  64°.  Hudson's  Bay  on  N.W. 
shores  lat.  60,  the  average  is  11°,  the  difference  70°.  At  Yakutsk  in  Siberia 
on  the  Lena  lat.  62°,  the  most  extreme  instance  of  a  continental  climatCi  the 
oold  of  January  is  4ff  below  aero,  in  July  61**  above^  the  difleienoe  being  101% 


How  important  a  diffevenoe  in  temperature  of  day  and  night  is  produced 
bj  sea  may  be  shown  hy  a  single  night's  reading.  ChriBtmas  night,  1860, 
was  remarkable  for  nnnsnal  severity  of  cold.  At  Nottingham  the  reading 
was  8°  below  zero,  York  4''  below,  Manchester  8^  Shields  6^,  Whitby  l(f, 
Bcarborongh  and  Liverpool  16^,  Yentnor  24t*,  Helstone  (Cornwall),  32^,  Sea 
influence  extends  bat  a  few  miles  inland. 

The  following  table  will  illnstrate  what  has  been  stated. 

1. — ^Tropica)  Zone —  Lat.  Jan.    Jnly.     Difl. 

Gold  Coast   6  79       77         2 

Nubia    17.28  68        98        22 

Madagascar 11.25  79       72         7 

Mocha  12  77       90       18 

N.  Brazil  0  79       77         2 

2. — North  Temperate  Zone — 
Europe  and  Africa — 

Barbary    80.86  60.69  77.90   27.81 

Spain 86.46  41.60  68.77  27 

France  48.60  82.41  64.74  82 

England    68.66  82.41   69.68   22.27 

Iceland 64.66  82        60        18 

Archangel 64  6         69       64 

Asia — 

Palestine  81.88  60.69  80.86  26.80 

Pekin 40  26        77        61 

Yakutsk    62  40        61        101 

America — 

New  Orleans    80  69        82        28 

Baltimore 39  82        78        41 

Montreal  45  18        70        62 

Hudson's  Bay  65  26.22  44.66   70 

8. — South  Temperate  Zone — 

Yalparaiso    88  68        64|      18| 

Buenos  Ayres  85  72        54^      17i 

Cape  Town    86  -76        59        16 

New  Zealand,  N.  ..   .  35.42  59        45        14 

„  S 40.48  56        41        14 

Cape  Horn    55  42        84        8 

Frigid  Zone — 

Spitzbergen 0  6  40        86 

Tomea,  Lapland  0  6  69        64 

A«stic  Siberia  .M..M..    0  40       64.69  97 
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With  regard  to  the  Korthem  and  the  Soathem  hemisphere  a  glanoe  at  the 
map  showB  how  mnch  more  land  there  is  in  the  northern  than  the  sonthern, 
28,000,000  of  square  miles  as  against  4,000,000.  In  the  northern  hemisphere 
there  are  accordingly  many  greater  variations  of  climate  than  in  the 
Bonthem. 

Thirdly,  heat  and  oold  depend  on  altitude  above  sea  level.  The  higher 
we  climb  the  rarer  the  atmosphere  becomes,  the  more  we  interpose  the  denser 
portion  of  the  atmosphere  between  ourselves  and  the  heated  surface  of  the 
earth  which  we  are  leaving,  and  therefore  the  greater  the  altitude  above  sea 
level  the  less  will  be  the  heat.  It  has  been  calculated  that  for  every  300  feet 
we  ascend,  the  decrease  of  temperature  is  1^  Fahrenheit.  Now  we  have 
already  seen  that  a  degree  of  latitude  means  a  degree  of  temperature. 
Accordingly  at  the  top  of  a  hill  800  ft.  high,  at  sea  level  should  have  the 
same  temperature  as  a  place  one  degree  or  70  miles  north.  *  The  top  of  iBtna 
in  the  Mediterranean  basin,  lat.  88,  has  the  same  average  temperature  as  a 
place  at  sea  level  on  the  arctic  circle,  lat.  66^.  And  the  heights  of  mountains 
in  the  tropics  in  this  way  pass  into  the  arctic  regions.  And  thus,  irrespectively 
of  latitude,  the  Himalayas,  the  Andes,  the  Alps,  the  Booky  Mountains,  the 
I^rreneee,  the  Sierra  Nevada,  Lebanon  and  Ararat  all  belong  to  the  Arctic  zones 
of  perpetual  ice  and  snow.f 

Let  us  now  see  how  far  we  have  advanced.  Plants  are  distributed  over 
the  earth  in  varying  proportions.  These  proportions  depend  upon  three  chief 
natural  causes,  latitude,  distribution  of  sea  and  land,  and  height  above  sea 
level.  If  the  presence  of  the  sea  made  no  difference,  if  there  were  no  moun- 
tains in  the  world,  we  should  have  to  think  of  latitude  alone.  Still  latitude 
is  the  most  important  consideration,  the  other  two  may  be  regarded  as  modify- 
ing circumstances.  Accordingly  proceeding  from  the  equator  to  the  poles 
and  to  the  mountain  tops  the  earth's  surface  is  divided  into 

(1)  The  Torrid  or  Intertropical  zone. 

(2)  The  Temperate  zone,  which  is  again  subdivided  into  (a)  warm 
temperate  or  subtropical,  and  (b)  cool  temperate. 

(4)  The  Arctic  Alpine  or  Frigid  Zone. 

(5)  The  Zone  of  perpetual  snow  and  ice. 

A  detailed  table  of  the  first  four  zones  will  be  useful  for  reference. 


*  Our  height  at  Marlborough  is  450.  Accordingly  we  should  have  a 
temperature  like  that  of  an  inland  spot  105  miles  to  the  north  of  us. 

t  The  line  of  perpetual  snow  in  the  Himalayas  is  from  15,000  to  17,600 
above  sea  level,  that  of  the  Pyrenees  8,000,  of  the  Alps  7,000,  in  Iceland  2000. 
In  the  Andes  corn  growing  ends  at  12,000  to  13,000  ft.,  in  the  Himalayas  at 
10,000  to  12,000,  in  the  Alps  and  Pyrenees  at  about  5000,  in  Britain  at  1500 
to  1800. 
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(1)  The  Intertropical  zone:  from  28|°  N.  to  23)°  8.  of  eqnato 
including  hills  to  abont  5000  ft.  In  height.  Average  tcmperatnro 
76°  to  82.    Speoies  fonnd,  40,000. 

(2)  Warm  Temperate,  or  Sub-tropical  sone,  from  28^  to  about  45° 
(Bordeaux,  Turin,  Belgrade)  in  Europe,  and  35°  in  America  and  A^ia. 
Average  temperature,  75  to  60^  or  55°.    Species  found,  40,000. 

(3)  Cool  Temperate  zone,  about  ird  earth's  surface :  to  66^  or  23| 
from  Pole.    15000  species. 

(4)  Arctic  Alpine  zone,  from  arctic  circle  at  66)°  to  the  region  of 
perpetual  snow  and  ice,  including  tops  of  all  snow  covered  moun- 
tains.    800  species. 

I  will  now  proceed  to  speak  of  the  flora  of  each  zone,  deferring  the 
question  of  the  influence  of  animals  on  plant  distribution,  as  it  presupposes 
the  mention  of  plants. 

There  are  few  of  the  200  or  250  orders  which  thrive  vigorously  in  all 
the  four  zones.  Some  there  are  such  as  Oompositae,  Bosaceae,  Gramineae, 
Ferns,  Leguminosae,  and  others.  The  same  may  be  said  of  the  10,000 
genera.  Senecio,  Bubus,  Polygalum,  Gnaphaliam,  Plantago  are  cosmopolitan. 
The  most  widely  spread  and  most  independent  of  heat  of  the  species  are  found 
amongthe  Aquatics,  like  Potamogeton  lucens,  shining  pond  weed ;  Potamogeton 
peotinatus,  fennel-leaved  pond  weed.  A  few  common  land  annuals  and 
perennials  occur  in  all  four  zones,  such  as  Gerastium  glomoratum.  Clustered 
Mouse  Ear,  or  Chick-weed ;  Capsella  Bursa-Pastoris,  Shepherd's  Purse  ; 
Sonchus  asper,  arvensis,  oleraoeus,  sow  thistles,  rough,  com,  and  sow  thistle  ; 
Plantago  major,  greater  Plantain ;  Ne'phrodium  filix  mas,  male  fern ;  and 
Afchyrium  filiz  femina,  lady  fern ;  but  they  are  not  fairly  at  home  in  the  tropics. 
Pteris  aquilina  (bracken),  is  abundant  on  the  banks  of  the  Amazon,  and  is 
found  in  Lapland.  Many  water  plants,  perennial  herbs,  and  annual  weeds 
are  quite  at  home  in  the  throe  warmest  zones,  such  aa  Typha  angustifolia, 
Lesser  Bullrushi  Lemna  Minor,  small  duck  weed;  Brosera  longifolia, 
long-leaved  sundew;  Ozalis  comicalatai  yellow  wood  sorrel;  Solanum 
Nigrum,  garden  nightshade. 

It  appears  that  at  least  three-quarters  of  the  known  speoies  are  found 
in  the  two  warmest  zones. 

Luxuriance  of  vegetation  however  does  not  necessarily  imply  a  great 
variety  of  species,  nor,  conversely,  does  poverty  of  vegetation  imply  a  scanty 
variety  of  species.  Cape  Colony  is  a  good  case  in  point.  This  district  is 
about  a  quarter  of  the  size  of  Europe,  it  consists  largely  of  grassy  plains 
and  barren  sandy  deserts,  yet  it  produces  nearly  as  many  species  as  the 
whole  of  Europe.  Ireland,  again,  has  a  luxuriant  vegetation  but  a  small 
flora,  only  1000  species.      From  the  equator  to  about  parallel  40^  there  is 
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BO  senaible  diminiiiion  of  species.  It  is  not  till  we  cross  the  limit  between 
the  warm  temperate  and  the  cool  temperate  zones  that  winter  acts  as  a  real 
check  to  plant  growth.  From  this  point  to  the  poles  the  diminution  of 
speciefl  sets  in  steadily. 

(1)  The  Intertropioal  2ione  is  a  belt  8300  miles  broad.  About  two- 
fifUia  is  Iflmd.  Of  this  land  half  is  included  in  Africa^  the  rest  in  America, 
Ana^  AusiriliA,  Polynesia.  In  tropical  Africa  and  in  the  heart  of  tropical 
8.  America  there  axe  Tast  tracts  of  barren  deserti  on  the  Gold  Coast,  in 
Senegal  in  Africa,  in  Ceylon,  the  Bombay  Ghauts,  the  Neilgherries,  Burmah, 
Malay,  Jaya,  B<»nieo,  Sumatra,  Polynesia^  the  banks  of  the  Amason  and  its 
rister  waters,  Panama,  Nicaragua,  West  Indies,  the  Brazil  Coast,  the  fulness 
aad  richness  of  'vegetation  is  unmatched  in  the  world.  Here  there  is  no 
dieok  at  any  time  to  vegetation.  There  ib  always  heat  enough  to  support 
grofwth.  What-variationthereisinheatisoaiiBednot  by  winter  and  summer 
bat  by  day  and  nig^t. 

The  chief  oharaoteristicB  of  tropioal  regetation  are 

(1)  Hie  rank  luxuriance  of  forest  growth*  Huge  green  trees  which 
spread  a  canopy  impenetrable  by  the  sun  are  bound  by  interlacing 
woody  dimbers,  while  the  fallen  trunks  and  roeks  are  overgrown 
by  dimbing  Ferns,  Aroids,  Orchids,  and  other  Bpiphytal  plants. 

(2)  The  great  proportion  of  trees  and  shrubs  as  distinct  from  herbs. 
Bven  the  aimualB  which  spring  up  in  the  niiny  season  are  half 
slimbby. 

(3)  The  variety  of  the  forest  growth }  climbers  and  epiphytes  are 
Bo  mixed  up  that  it  is  difficult  for  a  collector  to  see  to  which  plant 
a  fallen  fruit  belongs. 

(4)  The  absence  of  lawns,  mosses,  and  lichens. 

(6)  Arbovesoent  ferns  and  monocotyledons  such  as  Palms,  Bignboos, 
Tree  Ferns,  and  Pandani,  the  appearances  of  which  are  so 
ehaiaoteristio  of  tropical  scenery. 

(6)  Climbing  shrubs  in  the  forest,  a  species  of  growth  almost  peculiar 
to  this  zone,  such  as  the  Paulliniay  tiie  Ficus,  the  Bignonia. 

(7)  Several  peculiar  types  such  as  Peppen,  Begonias,  GKngers, 
Epiphytal  Orchids,  Figs. 

(8)  On  muddy  sea  shores  groves  of  interlacing  trees  with  broad  entire 
(ooriaeeous)  leaves,  Bhisophora,  and  Barringtoiiia. 

About  G7  orders  are  peculiar  to  the .  Trophies.  This  zone  is  also  remark* 
able  for  certain  plants  cultivated  for  human  use.  Farinaceous  rootSf  the 
Yam,  Arrowroot  I  Sago,  Palm ;  grains  such  as  Bice,  Maize ;  nuts,  Cocoa  Nut| 
fruits,  Mango,  Ghiava,  Bread  Fruit,  Banana,  Date,  Tamarind,  Jujube  j  dyes 
and  scents,  YaniUa,  Gamboge,  Indigo,  Logwood  i  Oil  Plants^  Oil  Palm, 
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Castor    Oil;    Coffee,  Coooa;    Spioes,    Sngar,    Natmeg,    Gloyes,  Cixmamon, 
Capsionm,  Cotton ;  Rosewood,  Teak,  and  Ebony. 

(II)  The  warm  temperate  or  Snbtropical  Zone.  The  tropic  of 
Cancer  runs  through  the  middle  of  Mexico,  North  of  the  West  Indies, 
Morocco,  between  Egypt  and  Nnbia,  from  Knrrachee  to  Calcutta,  Canton, 
Formosa^  and  to  North  of  Sandwich  Isles. 

The  Tropic  of  Capricorn  rons  from  Chili  to  Bio  Janeiro,  North  of  Natal, 
AuBtralia,  Sonth  of  Friendly  and  Society  Islands. 

Its  two  belts  make  up  about  one  quarter  of  the  earth's  surface.  The 
land  is  much  more  broken  up  than  the  tropical  zone,  and  therefore  more 
influenced  by  water.  Here  there  is  a  sensible  difference  between  summer 
and  winter,  but  winter  is  never  severe  enough  to  check  plant  growth  at  any 
time.  For  instance,  in  the  plain  of  the  Ghinges  and  the  African  oases, 
wheat  is  grown  during  the  three  winter  months,  and  cotton,  maise,  and  indigo 
in  summer.  This  zone  is  drier  than  either  the  tropical  or  the  cold 
temperate  zones.  The  rains,  as  for  instance  in  the  Mediterranean,  have  a 
tendency  to  be  periodical. .  When  we  compare  this  zone  with  the  tropics 
the  chief  difference  consists  not  in  diminution  of  species,  but  of  luxuriance 
of  individual  planto :  as  many  species,  40,000,  oocuriiere  as  in  the  tropics.  I 
have  spoken  of  the  variety  of  the  Mediterranean  and  the  Cape  flora.*  Sub- 
tropical Australia  and  New  Zealand  yield  7000  to  8000  species. 

Sub-tropical  Vegetation  presents  the  following  characteristics. 

(1)  A  wonderfol  variety  of  bushes,  and  low  growing  trees  compact 
of  gprowth,  with  small  stiff  leaves,  Cistaceae,  Labiatae  of  the 
Mediterranean,  Myrtaoeae,  Butaceae  and  shrubby  composites  of  the 
Southern  Hemisphere,  Brooms  and  Heaths. 

(2)  Teirestrial  •Orchids. 

(8)     Gradual  exit  of  Tree  Ferns,  Palms,  Dracaenas,  Epiphytal  Orchids, 

Peppers,  and  Figs. 
(4)     Entrance  of  the  cool  temperate  plants,  Umbelliferae,  Cruciferae 

and  Coniferae. 


*  From  the  Mediterranean  basin  we  get  many  of  our  most  beautiful 
garden  flowers.  Squills,  the  Flower-de-Luce  (Iris),  Dianthus,  Arums.  It  is 
from  this  district  that  that  grand  tree  the  Eastern  Plane,  Platanus 
Orientalis,  comes. 

The  Cape  again  is  a  store-house  of  garden  flowers.  Of  succulent  plants 
there  are  460  species ;  of  heaths  500,  of  bulbs  850,  170  being  orchids,  160  are 
Irises,  110  Amayllids,  860  Lilies.  The  Cape  Flora  and  South  Australian  Flora 
are  fSairly  parallel,  and  they  closely  resemble  each  other  either  in  identical  or 
allied  species.  Thus  of  allied  species  the  heath  (Erica)  of  the  Cape  is  re- 
presented by  the  Epacris  of  Australia.  Australia,  however,  is  far  richer  in 
trees,  the  Acacia^  the  Gum,  and  Mahogany  trees,  and  the  famous  Eucalyptus. 
•— Gfordan,  January,  1878. 
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(6)    Larger  propoiiion  of  iemBtrial  moesea,  lidheDS,  and  annuals  than 
in  the  tropics. 

(6)  Entrance  of  sward-prodncing  graases,   Poa,  Festnoa,   BromoSi 
Holcns,  AgroBtis,  Anthozanthmn. 

(7)  Entrance  of  cereal  grasses,  Wheat  and  Barley ;  exit  of  Bice,  Maize, 
Cotton,  and  Indigo. 

The  principal  plants  cultivated  for  human  use  on  a  grand  scale  are : — 
Bice,  Maize,  Wheat,  Barley,  Millet,  Lentil,  Beans, 

Froits :  —  Vine,  Fig,  Pomegranate,  Olive,  Apricot,  Peach,  Orange, 
Lemon,  Cheetnnt. 

Saffrons,  Gum  Arabic  Tree,  Tobacco,  Senna,  Tea,  Opium,  Cloves, 
Cucumbers,  Melons,  Gk>urd8. 

Scented  Labiates,  Marjoram,  Thyme,  Sage,  Basil,  Lavender,  Bosemary. 

III.  Cool  Tsmpsbatb  Zonb. 

In  this  zone  winter  comes  in  as  a  real  check  to  vegetation.  In  England 
the  trees  are  bare  for  six  months  out  of  the  twelve.  On  the  Alps,  at  a  height 
of  4000  to  6000  feet,  vegetation  lasts  for  200  days  out  of  865,  at  St.  Peters- 
burg, at  sea  level,  for  only  ISO. 

As  we  proceed  towards  the  poles  the  number  of  species  rapidly  dimin- 
ishes. France  and  Corsica  together  are  about  the  size  of  Sweden.  France 
and  CoTBioa  yield  3600  species,  Sweden  1160.  Naples  has  8180  species, 
Iceland,  about  the  same  size  as  Naples,  has  400.  Tuscany  has  2866 ;  our 
three  English  counties  Yorkshire,  Northumberland,  and  Durham,  together 
about  as  large  as  Tuscany,  1000.  This  zone,  except  in  the  heart  of  Afiia>  has 
been  very  well  explored,  and  yields  about  15,000  species. 

The  characteristics  are — 

(1)  Trees  with  deciduous  leaves,  pines  with  long  needle  shaped  leaves 
so  oonstmoted  as  to  admit  of  the  minimum  of  evaporation,  herbaceous  peren- 
nials which  die  down  in  winter. 

(2)  SmaUness  of  the  flowers  of  the  trees.  The  floral  type  of  the  trees  is 
low.  The  trees  are  generally  incomplete,  one  yielding  the  fertile,  the  other 
the  barren  flower. 

(8)  The  abundance  of  grasses  which  produce  greensward  and  the  general 
presence  of  grassy  verdure. 

(4)  Ghreater  proportion  of  mosses,  and  large  lichens. 

(5)  The  small  number  of  trees  in  proportion  to  other  plants,  and  the 
growth  in  great  quantities  of  single  kinds,  such  as  Pine,  Beech,  Oak. 

(6)  The  same  with  ferns,  but  this  in  insular  climates  only. 

(7)  The  total  disappearance  of  tropical  forms  such  as  Palms,  Figs,  Tree 
Femsy  Ac. 
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In  tiiis  lone  the  principal  planto  grown  extensiyel j  for  the  use  of  man 
are 

Cereal  grasses  :  Wheat,  Oats,  Barley,  Bye. 

Fmits  :  Plnm,  Apple,  Pear,  Quince,  Peach,  Apricot,  Cheny,  Btrawborry, 
Cnrrant,  Medlar. 

Kitchen  garden  plants :   Potato,  Cabbage,  Tnmip,  Beet,  Bean,  Onion, 
Leek,  Mnstard  and  Cress. 
Hemp,  Linseed,  Yeitch,  Clover. 

Before  quitting  the  cool  temperate  zone  a  few  words  on  our  own  islands 
may  not  be  uninteresting. 

Mr.  Watson,  in  his  great  work,  the  Cybele  Brittanica,  tells  us  that  in 
Great  Britain  wo  have  six  distinct  climates  or  zones  of  heat.  In  the  three 
lower  zones  the  cultivation  of  cereals  and  potatoes  is  practicable.  The  upper 
limit  of  the  fourth  zone  has  much  the  same  climate  as  the  arctic  circle  at  sea 
level,  and  there  is  comparatively  little  land  above  this  in  Britain,  since 
most  of  the  peaks  and  ridges  are  to  the  north.  Botanists  differ  as  to  the 
number  of  British  species  :  Mr.  Bentham  at  the  extreme  admits  only  1285, 
Professor  Babington  laises  the  total  to  1428.  Taking  the  six  zones  in  their 
order  they  are  as  follows  : — 


Infer-agrarian 

«t* 

12261 

species. 

Mid^agrarian 

.«• 

1070 

)f 

Super-agrarian 

••• 

760 

1) 

Infer^arotic  ».. 

<•• 

298 

»i 

Mid-anrtio     ... 

•*. 

244 

*9 

6uper*ait>tio  .#« 

*•• 

111 
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We  have  only  on6  indigenous  climber,  the  ivy.  The  Dog-rose  extends 
from  N.  to  S.  Our  commonest  tree  is  the  oak,  the  proportion  of  our  trees 
to  shrubs  is  small.  One  remarkable  fact  about  the  timber  trees  is  that  only 
one,  the  salix,  reaches  the  mountains  of  tropical  Airioa  and  temperate  B< 
Africa.  Not  one  natural  order,  not  one  genus,  not  one  species  is  peculiar  to 
the  United  Kingdom.  A  particular  sedge,  Eriocaulon  septangulare,  grows  in 
Britain  and  is  not  found  in  Europe,  but  it  is  a  North  American  species. 

lY.  Arctic  Alpine  Zonx. 

800  species  are  found  here,  but  of  these  ,800  about  600,  or  76  per  cent., 
belong  to  the  cool  temperate  zone,  and  accommodate  themselves  to  the  more 
polar  districts.  About  200  are  pecular  to  this  zone.  These  observations, 
however,  apply  to  the  zone  only  when  considered  from  the  point  of  view  of 
latitude.  The  "Alpine"  plants  of  the  Alps,  Pyrenees,  and  Sierra  Nevada 
yield  1000  species.  The  Alpines  of  the  Andes  reach  to  8000.  Thus  we  see 
that  climate  by  latitude  and  climate  by  altitude  do  not  correspond  with 
methodical  precision.     In  the  case  of  tropical  and  subtropical  monatftiiis 
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many  a  atnggler  yentoreB  upward  from  the  hunurant  distriots  below.  The 
explanation  is  obvious.  In  lands  within  the  Arctic  circle  the  difference  is 
enormooB  between  winter  and  summer.  A  brief  summer  of  perpetual  day- 
light and  sunlight  raises  the  snow-line.  On  the  contrary  the  snow-line  of  an 
equatorial  mountain  hardly  Yaries  at  aU,  all  the  year  round.  Consequently 
plaztta  haye  a  much  longer  period  to  flower.  For  instance  in  Spitzbergen 
there  are  about  100  species  of  the  higher  order,  and  they  have  to  do  all  the 
work  of  growthi  flowering  and  seeding  within  six  weeks  or  two  months. 
The  charaoteristios  of  this  zone  are — 

(1)  Low  herbaceous  perennials.  Trees  and  shrubs  grow  at  sea  level 
but  tnst  disappear.  The  characteristio  shrubs  are  dwarf  and 
low-growing. 

(2)  The  almost  total  absence  of  uinuals. 

(3)  Also  of  plants  grown  for  the  use  of  man. 

Plants  characteristic  of  this  zone  are  certain  brambles,  such  as  Bubus 
Aretieiis,  Rubus  Chamaomoms,  certain  Andromedas,  Azalea  procumbens,  and 
■everal  willows,  salix,  lanata,  glauca,  arctica,  polaria,  hcrbacea  and  others. 

Out  of  the  800  species  only  eight  are  absolutely  confined  to  the  arctic 
regions.  Of  the  characteristic  mountain  alpincs  many  are  familiar  such  as 
Banuncnlus,  Arabis,  Draba,  Potentilla,  Saxifraga,  GJentiana,  Phyteuma, 
Veronica,  Primula,  Luzula,  Campanula  and  many  another  which  has  gladdened 
the  eye  of  the  tourist  in  his  midsummer  rambles  in  Switzerland  or  Tyrol. 

Within  the  Antarctic  circle  there  is  no  vegetation  corresponding  to  the 
Arctic  flower  of  the  north.  Not  a  single  plant  has  been  discovered  within 
the  Antarctic  circle.  Several  cultivated  plants  are  named  Antartioa,  such 
aa  the  Dioksonia,  but  they  are  misnomers. 

At  the  beginning  of  this  paper  I  spoke  of  Kew  Gardens  as  providing 
homes  for  plants  of  the  different  zones.  Bat  of  coarse  the  provision  most  be 
inrdeqnate.  No  horticultural  science  can  transfer  to  our  climate  the  bright 
nnolonded  skies,  the  burning  suns,  the  equal  distribation  of  day  and  night, 
and  the  rich  warm  moistare,  the  regolar  rains,  droughts,  and  winds  of  the 
tcoi'ios  I  nor  on  the  other  hand  the  snows,  the  long  dreary  stretches  of 
winter  and  the  brief  nightlees  summers  of  sab-arctio  climes. 

StiU  leaa  is  there  any  chance  of  turning  midsummer  to  midwinter  in 
arder  to  delade  the  plants  of  the  Soathem  hemisphere  These  last  visitors 
steadily  refuse  (o  bloom  in  July  when  they  have  been  accustomed  to  do  so  in 
Janaafy.  They  are  not  sedaoed  to  change  their  ancestral  habits.  Still  we 
may  see  the  plants  themselves,  and  in  the  short  period  of  a  few  hours  and 
the  short  space  of  a  few  hundred  yards  roam  from  Pern  to  Australia,  and  from 
Bpitabevgen  to  Patagonia.  Let  me  warmly  recommend  any  one  who  has  a  day 
to  ipMW  in  I^ondon  to  go  to  Kew,  and  before  entoring  the  gardens  to  lay  out 
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a  wen  inresfced  penny  in  a  Utile  book  I  hold  in  my  hand,  the  Route  Map  and 
Index  of  the  most  interesting  objects  in  the  Bojal  Gardens,  Kew. 

I  have  come  to  the  end  of  my  time,  bat  have  not  half  got  through 
mj  eabject.  Indeed  [I  seem  but  barely  on  the  theshold  of  it.  Before  oon- 
eluding  let  me  hint  at  certain  points  which  have  not  been  touched  on.  (I) 
The  inflaence  of  animals,  especially  of  man,  on  the  distribution  of  plants, 
first  pausing  merely  to  notice  as  an  illustration  of  the  importance  of  the 
subject,  how  sheep  have  altered  the  flora  of  the  Gape,  and  goats  the  tropical 
Tegetation  of  St.  Helena.  (2)  The  way  in  which  heat  and  cold  influence 
plant  distribution ;  some  plants  not  caring  for  excessive  cold  in  winter  so 
long  as  they  can  ensure  sufficient  heat  in  summer,  and  some  not  requiring 
great  heat  in  summer  so  long  as  they  can  avoid  great  cold  in  winter,  (8) 
The  distribution  of  rain  and  wind  and  its  influence  on  plants,  and  the 
charaoteristios  of  moist-loving  plants  on  the  one  hand  and  dry  loving  plants 
on  the  other. 

This  part  of  the  subject  would  take  us  to  Brazil,  where  we  have  a  moist 
flora  along  the  coast,  the  Begio  of  the  Dryadam,  running  parallel  with  a  dry 
flora  in  the  interior,  the  Begio  Oreadam.  And  (4)  no  survey  of  the  subject 
is  complete  without  glancing  at  the  theoretical  but  most  interesting  inquiry 
how  species  have  originated  in  dliferent  parts  of  the  world,  and  how  they 
have  been  distributed ;  how  for  instance  we  are  to  account  for  the  same 
species  occurring  in  two  districts  separated  by  thousands  of  mileSi  and 
how  again  one  species  in  Europe  will  correspond  to  a  sister  species  with 
sh'ght  varieties,  but  not  essential,  in  America  and  New  Zealand. 

I  should  like  to  think,  with  your  leave,  when  the  days  are  warmer,  and 
I  can  produce  before  your  eyes  some  scores  of  specimens  to  reUeve  the  diy 
catalogue  of  names  with  which  I  have  burdened  you  this  evening,  that  I 
may  rocur  to  this  subject. 

I  am  sorry  that  I  have  no  pictures  to  put  before  your  eyes.  A  good 
series  would  help  us  materially  to  appreciate  these  dry  outlines. 

I  should  like  a  series  of  landscapes  on  the  walls  around  me.  These 
would  represent  tropical  scenery  with  its  gigantic  forest  trees,  its 
branching  palms,  interlaced  with  woody  climbers  such  as  Tacsonias  and 
Passion  flowers,  and  studded  with  epiphytal  orchids.  And  probably  the 
artist  could  not  restrain  himself  from  inserting  a  hug^  serpent  hanging 
down  from  the  branches  of  a  Brownea,  or  a  monkey  swinging,  or  a  bird  of 
gorgeous  plumage  whizzing  through  the  air ;  such  scenes.  Nature's  Cathedrals 
roofed  with  thick  green,  as  cheered  the  sick  soul  of  poor  Charles  Kingfsley  on 
his  last  holiday.  And  then  there  should  be  a  rainless  sub-tropical  scene  from 
Mexico,  with  its  dry  air  and  soil,  and  grotesque  pantomine-like  succulents,  its 
Cactuses,  Tncoas,  Agaves,  Aloes  and  Eoheverias,  with  Oerenses,  like  ooloBsal 
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from  the  glistering  rooks.  And  we  should  hare  a  Siberian  Jnngle  of  snmmer 
nmbeDif erae,  enormons  angelioas,  and  gnaa&B,  and  willow  herbs  with  a  hog 
periuqps  trotting  along,  as  indifferent  to  the  pretenataral  nettles  whioh  mb  his 
rongh  flanks  as  to  his  lord  and  master  the  antoorat  of  all  the  Bossias.  Kor  we 
should  object  to  a  broad  ezpansiye  Yiew  of  the  magnificent  Oalifomian 
Sierras  with  their  belted  lines  of  conifers  labouring,  like  Soraote,  under  their 
weight  of  snow.  All  this  you  must  imagine  on  this  ohill  spring  eyening 
when  the  fields  are  flowerless  and  the  woods  leafless,  ani  so 

Pardon,  gentles  all, 
The  flat  unndsed  spirit  that  hath  dared 
On  this  unworthy  scaffold  to  bring  forth 
So  great  an  object— 
O  pardon,  since  a  crooked  figure  may 
Attest  in  little  space,  a  million. 
And  let  us  oiphers,  to  this  great  aooompt, 
On  year  imaginary  forces  work. 

F.B.T. 
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"  THIS  NATURALIST  IN  AUSTRALIA-" 

BEAD  BY  E.  MEYRICK,  ESQ.,  O.M.,  NOV.  11th,  1880. 


In  presenting  this  Society  with  some  remarks  on  my  impressions  of  nature  in 
the  Australian  continent,  I  propose  to  confine  myself  strictly  to  &K)ts  which 
have  fallen  nnder  my  own  personal  observation,  without  launching  out  into 
any  discussion  of  matters  which  may  be  gathered  by  any  student  from  the 
uBual  text  books  of  zoology  and  botany.    I  wish  rather  to  convey  to  your 
minds  some  actual  reaJisation  of  the  aspect  of  the  country}  and  of  those 
peculiarities  of  detail  which  make  it  so  interesting  to  every  reflective  person. 
Every  stranger  is  struck  with  admiration  of  the  entrance  into  Sydney 
Harbour,  which  I  believe  is  generally  admitted  to  be  the  finest  and  most 
capacious  harbour  in  the  world.    Passing  in  between  precipitous  cliffs  of  300 
or  400  feet  in  height,  you  enter  a  harbour  twenty  miles  in  length,  but  so 
extraordinarily  indented  with  innumerable  bays  that  at  no  part  are  you  more 
than  half-a-mile    from  shore;    whilst  1  was  assured  by    a   Government 
Surveyor  that  the  actual  outline  of  the  harbour  measured  1200  miles ;  I  do 
not  vouch  for  the  truth  of  this,  but  I  think  it  is  at  any  rate  quite  possible. 
Throughout  a  great  portion  of  this  the  water  is  so  deep  and  the  sides  shelve 
down  so  rapidly,  that  large  ships  can  be  brought  up  close  alongside  the 
shore.     During  subsequent  visits  to  the  Blue  Mountains,  I  was  enabled  to 
understand  the  causes  which  have  led  to  this  peculiar  and  unusual  con- 
formation of  the  ground.     The  Blue  Mountains  are  a  range  of  hills  running 
parallel  with  the  East  Coast,  at  a  distance  of  about  forty  miles ;  they  rise 
abruptly  from  comparatively  level  country  to  a  height  of  about  3000  feet, 
and  evidently  mark  the  line  of  an  old  sea-coast,  when  the  Continent  was 
smaller  than  it  now  is.      They  are  not  properly  mountains,  having  none  of 
the  contorted  and  disturbed  strata  which  invariably  occur  in  mountain  for- 
mations, but  are  in  fact  a  high  sandstone  plateau,  sloping  off  gradually 
towards  the  interior,  and  cut  into  deep  gorges  by  the  descent  of  streams. 
These  gorges  form  the  peculiar  distinguishing  characteristic  of  the  country ; 
they  are  narrow  and  of  immense  depth,  usually  from  2000  to  3000  feet,  with 
perpendicular  cliffs  on  each  side  ;  and  at  the  bottom  fiows  a  small  stream, 
BO  inconsiderable  in  comparison,  that  it  is  hard  to  realise  that  it  must  have 
out  out  the  gorge  for  itself  in  the  progress  of  countless  ages.    Such  is  how- 
ever undoubtedly  the  case ;  and  in  the  Ca&ons  of  the  Colorado  in  the  United 
States  we  have  a  well-known  instance  of  the  same  type  of  country  on  a  far 
larger  and  more  imposing  scale.      In  the  Blue  Mountains  the  valley  of  the 
Grose  Biver  is  the  one  most  often  visited.    This  gorge  is  between  thirty 
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and  foity  miles  long^  and  has  never  been  crossed,  its  preoipioes  being  insnr* 
monntable ;  it  is  now  probably  mnch  wider  than  it  nsed  to  be,  from  the 
falling  away  of  the  sandstone  cliffs  which  form  its  sides,  and  which  con* 
tmnaUy  retreat,  whilst  at  their  feet  is  piled  a  long  slope  of  the  fallen 
bonJdera  of  rook,  coyered  with  a  Inznriant  clothing  of  tree  ferns  and  forest 
growth.  NeTertheless  there  are  still  many  points  where  a  leap  forward 
wonld  oarzy  one  down  2000  feet  without  touching  the  sides.  The  summits 
of  these  olifb  are  erowned  with  the  nsnal  monotonons  gnm-tree  forest,  and 
there  are  m  few  waterfalUi  of  immense  height^  bnt  poor  in  effect  fh>m  the 
■earoity  of  their  water.  Now  in  the  case  of  Sydney  Harboor  we  seem  to 
hare  the  remaina  of  what  was  onoe  a  precisely  similar  gorge,  thongh  the 
depth  18  natnraDy  great^  decreased  by  the  deposition  of  silt  and  aand 
iHiich  18  still  going  on;  there  is  the  same  sandstone  soil,  the  same 
ohaxaoteriatio  nrer-like  ahape  and  preoipitons  sides.  If  the  East  Ck>a8t  of 
Anatralia  were  depressed  2000  feet,  the  Talley  of  the  Ghrose  would  become 
eootly  anoh  a  harbonr  as  Sydney  now  possesses. 

I  have  mentioned  the  gnm-tree  forest,  and  it  deserves  to  be  mentioned 
fitat^  for  it  ia  everywhere  an  almost  nniversal  feature.  The  arms  of  AnatnUia 
have  top  supporters  an  emu  and  a  kangaroo,  bnt  the  gum*tree  has  at  least 
an  equal  right  to  be  retained  for  that  service.  Probably  the  gum-tree,  or 
SQcalyptna,  wiB  not  be  familiar  to  any  of  you  present ;  it  is  sometimes 
planted  in  England  in  mUd  situations,  but  will  not  survive  a  moderately 
aevere  winter,  and  never  flourishes  in  any  case.  In  the  North  of  Africa  it 
ia  grown  freely,  and  appeara  to  do  well,  bnt  it  is  a  native  of  Australia  only. 
niere  are  many  different  species,  but  their  general  appearance  is  much  the 
same ;  in  general  ahape  much  like  a  large  willow,  with  aomewhat  aimilarly 
ahaped  bnt  larger  and  broader  leaves,  which  have  the  peculiarity  of  being 
Irang  vertically,  so  as  to  afford  very  little  shade.  Like  almoet  all  Australian 
trees,  they  are  evergreeii8>  and  at  certain  aeasona,  instead  of  dropping  their 
leaves,  they  ahed  their  bark,  which  hang^  from  the  branchea  in  long  atrips. 
Some  of  them  grow  to  an  immense  height ;  I  have  seen  whole  f oresta  in 
whieh  every  tree  was  from  250  to  800  feet  in  height,  rising  like  immense 
pillara  without  a  branch  for  perhaps  the  first  160  feet ;  the  apace  between 
them  being  principally  filled  with  tree  fema  and  low  buahea.  Specimens 
have  been  meaanred  exceeding  400  feet,  and  are  the  highest  treea  known  in 
the  world.  Theae  large  treea  are  principally  found  in  the  damp  valleys^ 
whence  they  are  continuaUy  stretching  up  towards  the  light }  on  the  hill- 
tope  thoy  are  always  more  stunted  in  their  growth.  They  grow  very  rapidly, 
and  have  been  known  to  attain  the  height  of  100  feet  in  the  first  ten  yearn 
of  their  exiatenoe.  In  estimating  the  age  of  these  trees  from  the  rings  of 
growtii  in  their  trunks,  it  is  necessary  to  bear  in  mind  that  in  Australia  two 
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rings  of  growth  are  formed  in  each  year,  instead  of  one  as  in  England ;  this 
arises  from  the  difference  in  the  seasons ;  in  Australia  the  tree  grows  during 
the  spring,  but  is  ohecked  daring  snmmor  by  the  dry  weather,  so  that  a 
ring  is  marked  off ;  similarly  it  grows  again  daring  the  rains  of  autamn, 
and  is  again  ohecked  in  winter,  whence  the  second  ring.  The  gam- tree 
possesses  the  power  of  absorbing  water  in  a  gna/ter  degree  than  a'most  any 
other  plant,  and  it  is  for  this  reason  that  it  has  made  itself  so  aniversal  in 
a  dry  oonntry  like  Aastralia.  It  is  necessary  to  kill  the  gam-trees  on  sheep 
farms  in  order  to  8a?e  the  life  of  the  grass  ;  if  there  is  dry  weather  the  gam- 
tree  takes  away  all  the  moistare  from  the  grass,  which  inevitably  dies  in 
oonseqnenoe.  The  blacks  are  aocastomed  to  nse  the  roots  of  some  species 
of  gams  to  qaench  their  thirst,  from  their  always  containing  water.  The 
leaf  is  aromatic  and  contains  an  essential  oil,  which  is  yarioasly  scented  in 
each  species ;  some  are  like  peppermint,  and  one  has  exactly  the  savonr  of 
the  lemon-scented  verbena,  and  is  employed  by  the  sqaattert  of  Queensland 
to  flavour  their  pnnch. 

It   is  hardly  necessary    to  say  that  the  Mammalia  of  Australia  belong 
almost  exclusively  to  the  order  of  Marsnplals,  but  I  shoald  like  to  call  your 
attention  to  an  inference  whioh  may  be  drawn  from  tbis  fact,  beoanse  it  is 
one  of  a  class  which  are  now  receiving  much  attention  frjm  students  of 
biology.     The  exceptions  to  the  rule  of  all  Australian  qnadrupeds  being 
Marsupials  consist  only  of  the  wild  dog  or  dingo,  believed  to  have  had  its 
origin  from  a  species  of  dog  bronght  in  by  man,  and  therefore  beside  the 
question  ;  and  of  the  two  remarkable  animals  known  as  the  Omithorhynchus 
and  Bchidna,  usaally  regarded    as   forming  together  a  peculiar  order,  the 
lowest  of  all  the  Mammalia.    Excluding  the  imported  species,  we  find  then 
that  the  qaadrapeds  of  Australia  belong  solely  to  the  two  Lwest-organiaed 
groups,  wholly  or  almost  absent  from  all  other  zoological  regions  at  Ihe 
present  day.    Geology,  however,  informs  us,  by  means  of  the  Btudy  of  fossils, 
that  Marsupials  were  the  first  of  Mammalia  to  appear  upon  the  earth,  and 
that  they  then  occurred  in  many  countries,  at  least,  where  they  are  now 
long  extinct, — for  example,  in  England.     The  only  way  of  explaining  their 
present  monopoly  of  the  Australian  region  is  by  the  theory  that  the  Australian 
Oontinent  was  at  any  rate  once  connected  with  the  mainland  of  the  old 
world,  namely,   when  it  received  the  progenitors   of  its  present  stock  of 
quadrupeds;   but  that  it  has  never  been  connected  therewith  since  higher 
Mammalia  have  existed  on  tho  earth,  otherwise  some  would  have  found  their 
way  into  it,  and  in  that  case  tho  less  highly-organised  Marsupials  would 
doubtless  have  become  extinct  before  them,  as  they  have  fared  elsewhere. 
Nor  can  Australia  ever  have  been  completely  or  even  in  great  part  sub- 
merged beneath  the  sea  since  that  period,  or  the  Marsupials  would  have 
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periahed  withocfc  leaTing  desoendants.  In  point  of  fact,  we  do  find  from 
other  eoaraes  of  observation  that  recent  geological  ohangea  in  Anatralia  hare 
been  bnt  small  comparatively,  and  that  from  this  oanse/and  from  its 
isolation,  it  has  preseryed  ns  several  species  of  animals  which  serve  as  relics 
of  remote  ages. 

Most  people  are  familiar  enongh  with  the  name  of  the  kangaroo,  bnt 

that  animal  is  bnt  a  representative  of  his  gronp,  of  which  there  are  hundreds 

of  other  species  in  Australia.      All  have  a  more  or  less  developed  pouch  at 

the  breast^  in  which  to  carry  their  young,  and  it  is  very  curious  to  see  the 

infiant    kangaroo  peeping  forth  from  his  place  of  concealment.     Possums, 

native  bears,  native  cats,  wallaroos,  wallabies,  paddy  melons,  kangaroo  rats, 

bandicoots,  and  Tasmanian  devils,  are  a  few  of  the  members  of  this  group, 

and  are  truly  allied,  in  spite  of  their  somewhat  deceptive  names.    The  native 

bear,  for  example,  has  no  relation  with  real  bear^,  which  it  resembles  only 

in  its  thick  furry  skin,  its  habit  of  climbing  trees,  and  its  general  appearance  i 

even  in  these  points  it  is  more  like  a  sloth  then  a  bear.    They  are  common 

in  the  bush,  and  often  kept  as  pets  when  young ;  but  they  have  hardly  ever 

been  brought  to  England,  as  they  almost  always  die  on  the  journey,  partly 

from  the  difficulty  of  feeding  them,  as  they  will  eat  nothing  bnt  gum  leaves. 

They  are  eaten  when  there  is  nothing  better  to  be  had,  but  the  aromatic 

taste  of  the  gum  leaves  is  excessively  strong  in  them;  I  have  shot  them  in 

the  trees,  but  they  are  very  difficult  to  kill  from  the  thickness  of  their  skin, 

and  even  when  quite  dead  they  wiU  frequently  remain  hangring  to  the  brdnoh 

by  their  powerful  claws*    Wallabies  are  shaped  like  a  kangaroo,  but  about 

the  siae  of  a  hare ;   they  are  frequently  to  be  seen  hanging  in  the  Sydney 

markats,  and  are  usually  made  into  soup,   which   closely  resembl  s  hare 

flovtp.   The  animal  known  as  the  Tasmanian  devil  is  about  the  sise  of  a  Skye 

terrier,  very  stoutly  built,  with  coarse  black  fur,  and  powerful  teeth ;  they 

are  very  savage,  whence  their  name,  and  bite  ferociously  if  brought  to  bay ; 

sor  am  I  aware  that  they  have  ever  been  kept  alire  in  confinement.    The 

orealnre  called  the   liarsupial  wolf,   or  Tasmanian  tiger,  is  another  very 

curious  development  of  the  order ;  it  is  tbe  size,  and  somewhat  the  form  of  a 

wolf,  bnt  is  striped  like  a  tiger ;  it  is  carnivorous,  and  used  to  commit  great 

devmstation  amongst  the  sheep,  whence  it  has  boon  so  persecuted  that  it  will 

probably  soon  be  doomed  to  extinction ;  it  is  confined  to  the  small  island  of 

Tasnumia.    The  bandicoot  somewhat  resembles  a  small  badger,  and  like  it, 

burrows  deep  holes  in  the  ground.      But  it  would  be  vain  to  attempt  to 

mention  the  varieties  of  habit  which  are  to  be  found  in  the  group.    Perhaps 

the  most  remarkable  habit  of  all  is  the  one  best  known,    viz.,  the   mode  of 

progression  of  kangaroos  and  their  allies  by  hopping  on  their  hind>legs, 

and  I  used  to  wonder  for  what  purpose  this  mode  of  locomotion  had  been 
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aoqnired.  But  a  friend  and  I  were  oooe  running  tbrongli  the  low  sombby 
bnah,  whioh  nsaally  corers  the  groand,  and  we  obeerred  that  the  eaeiesb  way 
of  getting  along  was  by  a  seriea  of  bonnde  oyer  the  thinly  scattered  bnshes ; 
in  fact,  we  had  insensibly  adopted  that  plan  without  being  conscious  of  it ;  and 
it  is  highly  probable  that  what  came  easiest  to  ns  in  a  rough  but  scrubby 
country  would  come  equally  easy  to  the  kangaroo.  In  open  plains  this  gait 
would  beunnecessaty,  and  in  dense  forest  impracticable;  it  appears,  there- 
fore, to  be  the  natural  outcome  and  result  of  the  manner  of  growth  of  the 
Australian  bush. 

Australia  is  a  great  place  for  insects.  Insects  are  my  special  study,  and 
I  ought  to  be  glad  that  they  are-abundant,  but  in  some  cases  I  have  regretted 
it  eatremely.  The  first  that  the  stranger  notices  is  usually  the  mosquito^ 
who  is  mostly  yery  blood-thirsty,  and  has  a  keen  scent  for  strangers,  whom 
they  alwaysprefer  to  old  residents.  These  pests  are  at  times  perfectly  madden- 
ing, especially  in  the  neighbourhood  of  a  swamp,  where  houses  are  generally 
regularly  fortified  against  them,  being  proyided  with  gause  coyerings  for  all 
the  windows  and  doors.  There  are  many  species,  some  of  which  bite  by 
night  and  others  by  day.  The  small  black  ones  are  the  worst^  but  there  ace 
others  of  immense  sixe^  of  whom  it  is  commonly  said  that  they  can  stand  on 
their  hind-legs  and  drink  out  of  a  quart  pot.  I  hayenot  myself  obsenred 
this,  I  can  howeyer  testifiy  that  they  can  bite  through  a  doth  coat  and  shirty 
and  that  they  at  any  rate  try  to  bite  through  leather  boots.  I  haye  seen 
them  so  numerous  in  the  swamps  on  the  Hunter  Biyer,  that  there  was  not 
a  square  inch  of  my  coat  that  had  not  four  or  fiye  on  it,  all  feeling  for  a  soft 
place ;  of  course  in  such  cases  it  is  simply  waste  of  labour  to  kill  them.  An 
equal  source  of  annoyance  is  to  be  found  in  the  fleas,  who  in  fayonrable 
localities  assemble  by  their  bands  in  great  hosts;  where  th^  come  from 
appears  to  be  a  mystery,  but  a  single  house  out  in  the  bush  will  ■ometimes 
be  suddenly  inyaded  by  an  immense  army  of  fleas,  which  seem  to  come  in 
from  the  surrounding  country.  No  amount  of  cleanliness  will  preserye  a 
house  from  them  in  places  whioh  they  seem  to  like,  and  the  floor  ia  some- 
times black  with  them;  but  this  is  only  in  the  country,  where  they  are 
probably  short  of  food  and  therefore  concentrated  into  one  spot.  There  is  a 
small  species  of  tick  not  uncommon  in  the  bush,  which  is  yery  troublesome 
when  it  effects  a  lodging ;  it  bories  itself  in  the  skin,  being  at  first  about  the 
siae  of  a  pin's  head,  but  soon  swelling  to  that  of  a  pea  if  undisturbed ;  its 
presence  causes  a  yery  disagreeable  irritation  and  swelling,  and  a  general  feeling 
of  being  out  of  order,  and  if  located  at  the  back  of  the  neck  it  tends  to  prodaoe 
paralysis,  and  it  is  generally  belieyed  that  it  would  cause  death  if  not  remoyed. 
The  difficulty  is  to  remoye  it  {  this  is  usually  done  by  cutting  it  out  with  a 
pea*knils^  taut  groat  oaM  must  be  taken  not  to  leaye  any  part  of  the  barbed 
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ppoboioto  in  tiba  woimd,  otherwise  it  will  feater  and  become  daogerone*  Doge 
and  onfts  oannot  geoerAlly  be  kept  in  places  where  theee  tioks  are  oommon,  as 
the  effaot  of  the  bite  upon  them  is  paralyeifl  and  death  ;  bat  I  have  kaown  a 
dog  live  ret  J  oomfortabi/  in  their  midst,  beoaose  he  had  learnt  to  run  to  his 
master  and  point  out  the  place  where  the  tiok  was  with  hia  hind-leg,  when, 
of  oonrse,  it  was  at  onoe  extraoted.  In  the  hotter  districts,  as  one  gets 
farther  North,  the  oookroaohes  begin  to  be  a  borden,  being  large  and 
raTanons  beyond  desoriplion  ;  in  Brisbane  it  is  generally  averred  that  three 
go  to  the  poond.  A  friend  of  mine  in  Brisbane,  ooming  home  late  one  night 
to  his  house  which  he  had  left  empty,  heard  saoh  a  tremendoos  sonflUng  on 
his  opening  the  door  that  he  thoaght  there  were  thieves  in  the  honse  trying 
to  escape,  but  it  proved  to  be  merely  oookroaohes.  It  is  the  cnstom  in 
sommer  to  sleep  more  or  less  nnoovered,  and  in  this  condition  the  oookroaohes 
will  nibble  yonr  toe-nails,  and  even  sometimes  give  a  sharp  bite  to  the  toe 
itself,  when,  of  coarse,  the  sleeper  wakes  abraptly.  The  spiders  are  par- 
tioalarly  large  and  handsome,  some  of  them  very  brightly  colonred  with  red 
and  yellow,  and  their  bodies  covered  with  long  thorns  of  qaaint  appearance. 
The  great  hairy  tarantalas  are  common  in  new  honses,  and  often  reg^axded 
wiih  apprehension,  bnt  their  bite  ia  perfectly  harmless.  This  is  not  the  case 
with  all  i  some  prodoce  by  their  bite  an  nnpleasant  irritation  and  swelling, 
wbilafe  others  are  considered  to  be  dangerons.  There  is  a  small  and  not  on* 
oommoo  species,  black  with  a  red  spot  on  the  back,  the  bite  of  which  is  very 
voBomons  s  I  have  heard  of  oases  in  which  it  has  cansed  the  loss  of  a  finger  or 
evsn  of  a  hand,  from  the  local  inflammation. 

Amongst  other  orders  of  insects,  the  ants  generally  throat  them* 
Bslvea  upon  oar  notice.  The  ball-dog  and  soldier  ants,  which  are  vezy 
eommon  abont  Sydney,  are  abont  an  inch  long,  with  immense  jaws,  and  of 
exoeasive  pognaolty  s  no  sooner  do  they  see  a  man  in  the  path  than  they 
stand  np  on  their  hind-legs  with  their  jaws  wide  open  in  a  threatening 
mannerj  and  if  yon  do  not  retire,  they  forthwith  advance  to  the  attack  with 
the  greatest  ferocity.  I  have  repeatedly  knocked  these  warriors  head  over 
heals  with  my  stick,  and  on  regaining  their  feet  they  always  retamed  to  the 
ehaige  with  nndannted  conrage.  Shoald  they  sacceed  in  effecting  a  lodge- 
ment ,  they  lay  hold  with  their  jaws  and  doable  in  their  tail  for  the  porpose 
of  naing  their  sting,  which  oaoses  great  paio  and  angaish.  They  fight  to- 
gether with  great  ooarage,  bat  cannot  do  mach  harm  with  their  jaws  $  their 
effect  is  to  ose  their  sting,  of  which  the  effects  are  iostantaneoas.  Only 
onoe  did  I  snoceed  io  making  a  ball-dog  ant  ran  away.  I  had  foand  an  ant 
of  a  mnoh  smaller  species,  bat  possessing  a  large  head  and  very  wicked- 
looking  jaws,  and  being  anzioas  to  try  his  powers,  I  seised  him  by  the  body 
with  a  pair  of  pliers,  and  held  him  ont  to  a  large  boll-dog  ant  who  happened 


48 

to  be  passing.  The  latter  immediately  rose  upon  his  hind  legs  and  assumed 
a  postnre  of  defenoe  as  he  saw  the  pliers  descending,  bnfc  when  thej  were 
quite  olose  he  suddenly  caught  sight  of  the  head  and  jaws  of  the  smaller  ant 
looking  forth  from  between  them,  whereupon  he  immediately  turned  and 
fled  incontinently ;  a  behaviour  which  greatly  increased  my  respect  for  the 
smaller  ant's  powers.  The  number  of  species  round  Sydney  is  extremely 
large,  the  sandy  soil  being  suitable  for  their  burrows.  One  kind  is  known  as 
the  jumper ;  it  can  clear  fully  three  feet  at  a  leap  when  roused.  If  a  nest 
of  this  kind  is  stirred  up  by  throwing  a  stone  into  it,  the  irate  inhabitants 
can  be  seen  leaping  out  actively  in  every  dizeotion,  and  it  is  necessary  to 
retire  with  rapidity,  as  their  bite  is  sharp.  I  have  observed  one  slenderly 
built  and  defenceless  species  of  ant,  about  half-an-inoh  long,  which  erects 
ronnd  the  entrance  of  its  nest  a  high  rampart  of  loose  sand.  I  believe  this 
to  be  intended  for  defensive  purposes,  as  marauding  ants  are  unable  to 
mount  the  rampart,  the  sand  slipping  away  from  under  their  feet.  The 
builder  of  this  rampart  would  of  course  be  unable  to  go  in  and  out  of  his  own 
house,  were  he  not  peculiarly  formed  for  the  emergency ;  he  is  extremely 
slender,  with  long  legs,  and  very  agile,  running  like  a  flash  of  lightning ; 
and  he  charges  up  the  rampart  with  such  uncommon  celerity  that  he  is 
literally  at  the  top  of  it  and  down  the  other  side  before  the  grains  of  sand 
have  time  to  fall  from  under  him.  The  marauding  tendencies  of  some 
species  of  ants  must  be  a  great  trial  to  the  insect  community  at  large  in  the 
bush,  and  various  methods  of  protection  are  resorted  to.  One  of  the  most 
curious  is  that  adopted  by  the  caterpillars  of  moths  belonging  to  the  g^nua 
Gryptophasa ;  these  caterpillars  are  considered  very  good  eating,  and  are  a 
favourite  food  of  the  blacks,  who  eat  them  either  alive  or  roasted ;  white 
men  who  have  eaten  them  ioform  me  that  the  taste  is  much  like  that  of 
nuts,  but  I  never  had  the  courage  to  make  the  experiment  myself.  These 
caterpillars  bore  a  hole  in  the  trunk  of  a  tree,  to  serve  as  a  dwelling-plaoe 
only,  for  they  do  not  eat  the  wood ;  the  entrance  they  dose  with  a  curtain  of 
silk  covered  over  with  fragments  of  bark  and  refuse ;  they  emerge  from  this 
by  night,  pluck  leaves  from  the  tree  and  carry  them  in  for  food.  The  barricade 
or  curtain  which  protects  the  entrance  is  no  doubt  intended  to  exclude  ants, 
for  birds  could  easily  pluck  it  away,  and  it  is  no  concealment ;  on  the  contrary, 
it  generally  makes  the  position  of  the  caterpillar  conspicuous  to  every  eye. 

My  special  object  in  Australia  has  been  the  pursuit  of  moths,  and  I 
know  of  no  country  in  the  world  where  the  Micro-Lepidoptera  are  so 
abundant.  Of  these  groups,  the  smaller  moths  only,  I  obtained  1400  species 
in  the  course  of  about  two  years  collecting,  of  which  by  far  the  greater  part 
are  new  to  science  and  as  yet  undescribcd.  After  I  had  been  there  a  few 
months,  I  estimated  the  probable  number  of  spedes  of  Hioro-Lepidoptwa 
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m  Avstralia  as  beiug  aboat  10.000,  but  I  have  now  little  doubt  that  this 
eetimate  will  be  considerably  exceeded,  so  that  there  is  a  large  and  promising 
field  for  any  naturalists  who  like  to  come  out  and  assist  me.  At  present  I 
am  the  only  entomologist  engaged  on  these  groups  in  Australia.  It  would 
be  impossible  to  give  any  details  of  this  immense  mass  of  material  which 
would  be  generally  interesting,  and  I  shall  not  therefore  attempt  it^  The 
batierfliee  are  not  numerous,  as  compared  with  tropical  countries  generally; 
(here  are  only  about  200  species,  not  as  a  rule  very  remarkable,  though  there 
are  a  few  splendid  kinds  in  the  northern  parts  of  Queensland.  Bees  and 
wasps  are  scare  as  a  rule.  The  native  bees  have  no  sting,  but  bite ;  but 
there  are  now  large  nests  of  English  bees  run  wild  in  hollow  trees  in  the 
forests,  containing  often  more  than  100  Ibs.'of  honey.  In  the  Sydney  Botan. 
Gardens  I  often  see  a  very'Jarge  wasp  of  a  splendid  deep  blue  colour,  but  never 
any  resembling  our  English  species.  Of  beetles  there  are  plenty,  but  they 
require  looking  for,  and  as  they  were  not  my  object,  I  have  found  on  the 
whole  but  few. 

I  had  a  great  horror  of  snakes  when  I  first  went  out,  and  as  I  had  been 
infmned  that  the  Australian  bush  swarmed  with  them,  and  that  two-thirds  of 
the  kinds  were  venomous,  it  seemed  that  I  had  good  reason  for  apprehension. 
Both  statements  I  found  to  be  literally  true,  but  in  practice  I  do  not  find 
that  snakes  are  any  very  serious  obstruction  as  a  rule,  though  in  likely  places 
it  is  usual  to  wear  leathern  gaiters  reaching  above  the  knee,  which  are  con- 
sidered to  afford  complete  protection.  The  fact  is  that  almost  all  snakes  are 
quite  as  anxious  to  avoid  you  as  you  are  to  avoid  them,  and  as  they  are  usually 
very  vigilant,  they  quietly  slip  away  when  they  hear  you  coming,  so  that 
you  might  seek  about  the  bush  for  weeks  and  never  see  one.  If  you  desire 
to  see  snakes,  go  to  a  likely  place,  stand  up  on  a  log,  and  remain  quiet,  and 
you  will  presently  see  them  emerge  to  bask  in  the  sun.  I  have  done  this 
and  then  fired  at  them  with  my  revolver,  when  they  disappeared  as  if  by 
magic.  The  principal  danger  is  in  turning  over  stones  or  logs,  when  yon 
may  come  upon  them  unawares.  Again,  although  it  is  true  that  two-thirds 
d  the  species  are  poisonous,  yet  they  are  not  all  fatal ;  out  of  about  sixty 
tolerably  well-known  species,  the  bite  of  about  forty  is  venomous,  but  only 
five  are  knovtm  to  produce  death ;  the  others  cause  disorder  of  the  system  in  a 
greater  or  less  degree,  varying  from  a  mere  headache  to  a  serious  illness, 
according  to  their  virulence,  but  without  fatal  result.  The  death-adder  is  a 
species  especially  dreaded ;  it  is  very  common  round  Sydney,  and  is  broad 
and  flat,  exactly  the  colour  of  the  sand,  and  it  differs  from  all  other  Australian 
snakes  in  being  extremely  sluggish  and  refusing  to  stir  when  it  hears  anyone 
approiMshing,  when  of  course  it  bites  if  trodden  on ;  but  unlike  other  snakesi 
it  nemer  makee  a  spring,  only  shooting  out  its  head  with  great  rapiditji  so 
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that  there  is  no  danger  in  approaching  near  it ;  its  bite  is  believed  to  be 
always  fatal.  The  tiger-snake  is  considered  to  have  the  most  deadly  poison 
of  all,  and  its  bite  is  beyond  cure  ;  this  snake  is  light  brown,  with  darker 
bonds,  and  considered  very  ferocious  ;  it  can  spring  ten  or  twelve  feet  in  any 
direction  when  coiled  in  a  ring  and  standing  on  its  defence.  The  black  snake 
is  one  of  the  commonest  species  and  most  easily  recognised  ;  it  is  bla<ck  above 
and  red  beneath,  and  grows  to  the  length  of  six  feet ;  death  generally  resnlts 
from  its  bite,  bat  there  are  some  instances  of  recovery  known,  perhaps  from 
the  bite  of  small  specimens ;  it  is  plentifnl  in  swamps,  and  entails  careful 
walking.  The  Victorian  Government  have  posted  in  every  village  of  their 
colony  printed  directions  as  to  the  distinguishing  of  the  bite  of  a  poisonous 
snake  from  that  of  a  non-poisonous  one,  and  the  proper  measures  to  be 
taken.  One  kind  of  snake,  which  is  not  venomous,  called  the  carpet-snake 
from  its  markings,  grows  to  the  size  of  fifteen  to  twenty  feet,  and  is  often 
met  with  amongst  rocky  places,  but  need  not  be  dreaded  by  man.  In  solitary 
houses  in  the  bush,  especially  near  water,  snakes  are  a  great  nuisance, 
because  they  find  their  way  into  the  house  for  warmth  or  food ;  and  yon 
never  know  where  you  may  meet  them  ;  they  are  believed  to  be  especially 
attracted  by  music,  if  the  ladies  of  the  house  are  in  the  habit  of  playing  on 
the  piano.  I  have  myself  observed  the  same  fondness  for  music  in  lizards, 
of  which  there  are  a  very  great  number,  which  are  to  be  seen  running  over 
ever  wall  in  search  of  flies  and  small  insects.  One  of  the  large  tree-frequenting^ 
species  grows  to  the  length  of  five  feet,  including  the  tail,  and  is  con- 
sidered good  eating.  Their  quick  jerky  movements  amongst  the  fallen 
leaves  and  twigs  in  the  forest  are  at  first  very  disturbing  to  strangers, 
causing  false  alarms  of  snakes  at  every  step. 

There  are  some  splendid  tree  frogs,  gorgeously  arrayed  in  green  and 
gold,  and  others  of  a  uniform  green  colour  and  great  size,  whose  croaking  in 
the  stillness  of  night  resembles  the  bellow  of  a  bull,  and  is  really  very  nearly 
as  loud ;  in  the  country,  if  two  or  three  of  these  establish  l;hemselves  at 
night  upon  the  roof  of  your  cottage,  it  .is  necessary  to  slaughter  them  before 
it  is  possible  to  obtain  sleep.  Bat  the  noisiest  creatures  in  the  day  are  the 
cioadas,  which  emit  a  loud  continuous  whirring  uoise  resembling  the  sound 
of  a  spinning  wheel ;  if  you  stand  beneath  a  tree  in  the  hot  summer  after- 
noons, when  a  score  of  these  insects  are  at  work,  you  might  imagine  yourself 
in  the  midst  of  a  great  factory  with  all  the  machinery  in  motion.  If  the  ear 
be  placed  close  to  one  in  full  song,  the  efiFect  is  almost  deafening,  but  at  a  little 
distance  the  sound  is  not  unpleasing,  and  you  may  be  aware  that  the  ancient 
Greeks  used  to  keep  some  of  a  similar  species  in  cages  for  the  sake  of 
their  song. 
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To  hear  the  sounds  of  the  forest  to  best  advantage,  it  is  well  to  go  and 
camp  ont  for  a  lew  days,  which  the  splendid  climate  and  the  dry  air  enable 
one  to  do  without  any  ill-eifect,  though  you  may  sleep  in  the  open  air  without 
shelter  round  a  fire.      Ton  will  bo  aroused  in  the  morning  at  daybreak  by 
the  peculiar  mocking  laugh  of  the  great  kingfisher,  commonly  styled  by  the 
colonists  the  laughing  jackass,  and  by  the  bugle-like  notes  of  the  piping- 
crow  or  Australian  magpie,  as  it  is  generally  called.      But  the  most  in- 
teresting bird  is  the  lyre-bird,  whose  magnificent  erect  lyre-shaped  tail  may 
be  ^miliar  to  you  from  pictures,  though  it  is  impossible  to  keep  the  bird 
itself  alive  in  captivity.     It  is  very  shy  and  difficult  to  catch  sight  of,  but  is 
more  often  heard  than  seen  i  it  is  an  admirable  mocker,  and  mimics  every 
sound  it  is  accustomed  to  hear  with  astonishing  skilL      There  is  a  certain 
forest  creek  on  one  of  the  bush  roads  from  the  interior,  near  which  Ijrre-birds 
are  abundant ;  large  droves  of  cattle  are  very  frequently  crossing  this  on 
their  way  down  to  Sydney  overland.      If  you  go  down  to  this  creek  in 
the   early  morning  when  no  one   is  stirring,   you  will  hear  the  lowing  of 
cattle,  the  cracking  of  whips,  the  shouts  of  the  drovers,  and  the  splashing 
of  water,    and    yet    not   a    living    creature   will    be    visible;     the    whole 
of    the    sounds    are    produced    by  the    lyre-birds,    who    are    themselves 
in  concealment.      In  the   breeding  season   a  number  of  these   birds  will 
congregate  tog^her  and   select   a  small  mound;  the  rest  look  on,  whilst 
each  male   in  turn  dances   gravely  round  the  mound,    erecting  his   tail, 
throwing  his  wings  up   and  down,  and  screeching  the  whole  time  at  the 
top  of  his  voice ;  a  regular  path  is  worn  round  the  mound  by  their  united 


The  pleasanteet  camping-out  trip  I  ever  made  was  during  my  visit  to  the 
Umeaiooe  oaves  of  the  Fish  Biver,  about  150  miles  from  Sydney.  It  was  in 
the  aat^mn,  when  the  nights  at  that  elevation  (4O0O  feet)  were  very  sharp 
and  frosty,  though  by  day  the  weather  was  magnificent.  The  train  took  us 
to  within  about  35  mUes,  and  we  had  there  to  betake  ourselves  to  horses  and 
vehicles  to  finish  our  joomey ;  there  were  about  80  of  us  in  the  party.  Our 
track  lay  all  the  way  through  bush,  hardly  inhabited,  and  we  disturbed  con- 
tinually flocks  of  scarlet  and  green  parrots,  or  occasionally  a  tree- full  of 
white  cockatoos,  screeching  and  dancing  about  with  their  wings  spread  out 
and  crests  erected  ;  occasionally  we  started  a  stray  wallaby  or  small  kan- 
garoo^ which  the  horsemen  amused  themselves  by  ohasing,  but  a  wallaby 
travels  like  a  steam-engine.  It  was  already  nightfall  when  we  reached  the 
bcow  of  an  almost  precipitous  descent  of  about  2000  feet,  down  part  of  which 
we  travelled  by  a  zigzag  road,  though  momentarily  expecting  to  go  over  the 
edge.  About  halfway  down  the  road  stopped,  and  we  completed  the  journey 
by  sorunbling  down  in  the  dark  by  the  aid  of  a  single  tallow  candle,  without 
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miBhap,  except  that  one  horse  fell  orer  the  edge,  and  wonld  have  rolled  down 
to  the  bottom  had  he  not  oaoght  in  the  branohes  of  a  felled  tree,  where  he 
remained  wedged  until  we  out  him  oat  with  hatchets.    We  camped  in  a  vast 
oavem  fnlly  10  D  feet  high,  and  perhaps  100  yards  long ;  all  np  the  sides  the 
rook  rose  in  broad  ledges,  which  formed  admirable  sleeping  places,  though 
coated  six  inches  thick  with  the  dost  of  ages.    Great  fires  were  lighted  on 
the  floor  of  the  cavern,  and  on  some  of  the  ledges,  and  the  general  effeot  was 
wonderfully  picturesque.    We  lired  in  that  care  four  days,   and  spent  them 
most  pleasantly.    At  the  mouth  of  the  cave  the  Fish  River  creek  rose  out  of 
the  bowels  of  the  earth,  sJways  flowing  with  a  large  stream,  and  it  afforded 
us  excellent  bathing.    During  the  day  we  explored  the  limestone  caves  in 
the^  range  of  hills,  though  for  that  matter  night  would  have  served  as  well  as 
day.    Each  one  carried  a  candle,  and  preceded  by  the  guide,  we  traversed 
endless  galleries  leading  always  downwards,  deep  into  the  centre  of  the 
hill,  sometimes  dilating  into  vast  chambers,  at  others  contracting  so  that 
it  was  necessary  to  creep  upon  our  stomachs,    and  the  stoutest  of  the 
party   once   stuck   fast    and    was    with    difficulty    extricated.    Some    of 
these    oaves   were   astonishingly    beautiful;    the    stalactites   hung   from 
the    roof     like    immense    icicles,     or    formed    continuous    thin    sheets 
like  curtains,  in   every  shade  between   white   and    rose-colour ;  o  r  they 
appeared  as  solid  marble  columns  extending  from  the  roof  to  the  ground. 
Often  the  whole  surface  was  crystallised  in  innumerable  minute  points  wbioh 
sparkled  like  diamonds,  and  the  floor  was  covered  with  a  crysta11is<fd  spark- 
ling incrustation  whioh  looked  as  if  it  were  breaking  out  into  blossom.    We 
found  many  bones  of  the  wallaby  and  dingo,  covered  with  this  incrustation 
an  inch  deep.      In  some  places  we  saw  deep  holes  like  wells  going  straight 
down  into  the  darkness;  our  guide  informed  us  that  in  exploring  for  new  oaves 
he  had  once  been  lowered  down  one  of  these  for  200  feet  without  reaching 
any  bottom,  when  he  thought  it  best  to  signal  to  be  drawn  up  again.      Here 
and  there  were  immense  chasms  or  precipitous  cliffs,  which  we  crossed  by 
wire  ladders  secured  to  the  rook.  One  of  our  companions  in  ascending  aladder 
some  90  feet  long  wanted  both  hands  to  hold  on,  the  wire  swaying  about 
in  an  alarming  manner;    so  before  ascending  he  had  stack  his  candle 
in  his  hat,  and  when  about  half-way  up  his  hat  caught  fire,  and  being 
afraid  to  let  go  with  his  hands,  the  expression    of  his  countenance  was 
extremely  ludicrous,  and  the  whole  party  roared  with  laughter.     At  the 
lowest  point  to  which  we  descended,  about  600  feet  below  the  entrance,  we 
found  a  river  of  beautifully  clear  ^ater,  flowing  between  smooth  banks  of 
Ihe  whitest  crystallinemarble,  and  disappearing  in  the  hill.      It  is  impossible 
to  g^ve  any  idea  of  the  extent  of  the  ramifications  of  this  system  of  caves ; 
the  guide  told  us  that  we  might  travel  in  them  for  weeks  without  having  seen 
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an,  and  that  there  were  many  difficnlt  holes  which  no-one  had  e^er  explored. 

Our  return  jonmey  through  the  bnsb  was  not  deroid  of  inoident,  for  the 
▼ehiolea  kept  on  breaking  down,  and  one  fonr^horse  break  slipped  partly  throogh 
a  rough  bridge  and  precipitated  its  ocoapants  either  amongst  the  horses'  legs 
or  into  the  water,  at  one  o'clock  in  the  morning,  bnt  those  accidents  are 
ezpeotod  and  no  one  complained  very  deeply. 

Perhaps  I  have  now  said  enongh  to  give  yon  a  fair  idea  of  the  sorfc  of 
field  there  is  for  a  naturalist  in  Australia,  and  I  hope  it  may  induce  some  of 
yon  one  day  to  visit  a  country  which  is  destined  to  be  the  greatest  of  the 
British  colonies.  And  since  papers,  like  sermons,  should  in  most  cases  be 
short  in  order  to  be  interesting,  I  will  not  make  any  further  demands  upon 
yonr  attention. 
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THE  DEEP  SEA, 

A  PAPEE  BEAD  BY  THE  BEV.  J.  P.  WAY,  OCT.  28th. 


I  FEEL  some  diffidence  in  approaching  a  subject  so  profound  as  the  deep  sea. 
The  sea  is,  however,  a  subject  which  to  you  and  to  every  true  Englishman 
ought  to  be  of  great  interest,  for  it  is  to  the  zone  of  seas  which  g^le  her  shores 
that  England  owes  so  much  of  her  wealth,  her  strength,  and  even  her  enter- 
prise and  many  of  the  most  striking  features  of  her  national  character.    And 
it  is  on  the  sea  that  she  has  won  so  many  of  her  greatest  triumphs,  and  it  is 
the  sea  that  has  nursed  and  reared  so  many  of  her  most  noble  heroes,  whether 
of  peace  or  war ;  like  the  Athenians  of  old  it  is  to  the  sea  that  England 
would  point  if  asked  what  was  the  chief  source  of  national  strength ;  it 
18  the  sea  that  directly  or  indirectly,  under  the  blessing  of  God,  has  made 
her  what  she  is.    It  is,  however,  on  the  surface  of  ocean  rather  than  in  the 
depths  that  England  has  won  her  fame  and  proved  her  heroes  ;  to-night  it  is 
the  deep  sea  that  we  are  going  to  investigate.    We  will  in  imagination  voyage 
out  into  blue  water,  as  the  sailors  say,  and  with  the  aid  of  the  plummet  line, 
the  dredge,  and  the  trawl,  will  see  what  we  can  find  out  about  the  dark  and 
mysterious  recesses  which  lie,  it  may  be,  miles  down  beneath  the  keel  of  our 
ship. 

Most  of  you  are  perhaps  aware  that  our  knowledge  of  the  deep  sea  has 
of  late  years  been  very  largely  increased  by  the  explorations  of  the  Chal- 
lenger, ^an  English  man-of-war  which  was  placed  under  the  command  of 
Captain  Nares  (now  Sir  George),  who  has  since  earned  further  distinctions 
in  the  Arctic  regions.  The  ship  was  most  carefully  fitted  out  with  everything 
that  experience  could  suggest,  and  manned  with  a  selected  staff  of  officers, 
while  the  scientific  work  was  conducted  by  Sir  Wyville  Thompson  and  five 
assistants. 

She  left  Sheemess  in  December,  1872,  and  returned  to  Spithead  in  May, 
1876.  During  this  time  she  traversed  nearly  70,000  nautical  miles,  taking 
observations  at  intervals,  and  of  course  directing  her  voyage  so  as  not  to  omit 
any  place  which  would  be  likely  to  yield  good  results.  The  Atlantic  was  crossed 
six  times,  the  phenomena  of  the  Gulf  Stream  being  specially  examined.  The 
Challenger  then  went  into  the  far  South,  nearly  down  to  the  edge  of  the  great 
Antarctic  ice  barrier,  a  vast  cliff  of  ice  upwards  of  200ft.  high,  the  edge  of  a 
continent  that  extends  over  4,000,000  square  miles,  and  throws  off  icebergs 
into  the  sea  that  washes  its  base.  She  visited  on  her  way  some  of  the  bleak 
and  desolate  islands — e.g.,  Heard  I.,  the  Crozets,  Kerguelen's  Land,  which  are 
hardly  ever  trodden  by  the  foot  of  man,  but  are  only  tenanted  by  countless 
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hosts  of  sea  birds,  and  sea  elephants.  After  touching  at  Australia  and  New 
Zealand  she  worked  in  the  Pacific  and  between  New  Guinea  and  Japan,  and 
obtained  the  deepest  trustworthy  sounding  yet  made,  viz.,  4475  &thoms  or 
more  than  five  miles.  This  is  hard  to  realize ;  but  take  a  spot  five  miles  off 
from  Marlborough :  Silbury  Hill  for  instance  is  about  five  miles  distant  in 
a  straight  line  from  the  College.  Imag^e  that  distance  to  yourself,  and 
then  suppose  the  solid  earth  of,  say,  the  Court  to  be  remoyed  for  the  same 
distance  downwards  as  Silbury  Hill  is  distant  from  us  horizontally.  'That 
yawning  abyss  will  represent  the  depth  of  ocean. 

Perhaps  you  will  wonder  how  it  was  that  three  and  a  half  years  were 
spent  in  this ;  but  there  was  much  work  to  be  done.  At  each  observing 
station,  a  sounding  was  taken  to  determine  the  exact  depth ;  the  Uffperaiure 
of  the  water  at  the  bottom  was  ascertained  ;  some  of  the  water  itself  was 
brought  up  from  the  very  bottom  by  a  system  of  ingeniously  constructed 
Talves ;  carefully  examined  and  analysed ;  and  even  a  specimen  of  the  very  bot- 
tom itself  was  obtained.  At  some  places  they  tied  a  series  of  thermometers  to 
the  sounding  line  and  so  took  the  temperature  of  the  water  at  various  depths. 
By  aid  of  this  they  could  draw  out  sections  and  represent  what  they  would 
call  the  '*  thermal  stratification,''  i.e.,  show  how  the  layers  of  warmer  or  cooler 
water  were  arranged  in  relation  to  one  another.  This  would  be  especially 
valuable  in  the  investigation  of  the  ocean  currents.  Wherever  also  it  was 
practicable  they  would  use  the  dredge,  or  the  trawl,  or  the  tow-net,  and  try 
to  bring  to  light  some  of  the  strange  forms  that  might  be  supposed  to  dwell 
in  the  bosom  of  the  vasty  deep.  So  it  will  be  plain  that  the  men  of  the 
Challenger  had  to  work  hard,  for  sounding  in  so  many  thousand  fathoms  is  a 
matter  of  several  hours*  hard  work. 

The  results  of  all  these  observations  have  not  yet  been  fully  worked  out, 
as  their  number  is  so  vast.  However,  enough  has  already  been  arrived  at  to 
give  grounds  for  satisfaction.  Indeed,  as  one  of  the  chief  naturalists  ex- 
pressed it,  "  We  may  hope  that  the  key  to  the  interpretation  of  much  of  the 
past  history  of  our  globe,  is  at  present  lying  at  the  bottom  of  the  sea,  waiting 
only  to  be  brought  up." 

Host  of  you  are  probably  aware  that  there  is  much  more  sea  than  land 
on  the  face  of  our  globe.  In  fact  if  the  total  area  of  the  globe  were  divided 
into  fifteen  jMurts  of  equal  size,  the  land  would  only  occupy  four  and  the  sea 
the  remaining  eleven.  But  besides  this  the  average  height  of  that  part  of 
the  earth  which  is  above  the  sea  level  is  not  more  than  1000  feet.  Our  old 
friend  Martensell,  for  instance,  is  a  hill  of  only  about  the  average  height.  On 
the  other  hand  the  average  depth  of  Ocean  is  2^  miles  or  13,000  feet.  So 
there  ia  a  sum  for  the  mathematicians.  If  you  work  it  out  you  will  find  that  the 
total  TDlume  of  the  sea  water  is  about  86  times  that  of  the  land  above  sea  leyeL 
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Another  ingeniouB  person  has  calonlated  that  if  all  the  land  above  the  sea 
were  shot  in  one  mighty  avalanche  into  the  depths  of  ocean,  and  more  still 
dng  awaj  till  the  snrfaoe  of  land  and  snrface  of  the  sea  bed  were  level,  even 
then,  though  the  waters  wonld  cover  the  whole  globe,  their  average  depth 
wonld  only  be  redaced  by  about  800  fathoms,  and  would  etill  be  about  1400 
fathoms  deep  over  all  the  earth.  80  great  Neptune's  ocean  has  some  claim 
to  our  consideration  and  respect.  And  yet,  as  compared  with  the  bulk  of  the 
globe  itself,  it  has  been  estimated  that  a  film  of  water  laid  on  a  sixteen-inch 
globe  with  a  camel's  hair  brush  would  about  represent  the  depth  of  sea  as 
compared  with  the  thickness  of  the  earth.  What  grain  could  we  find  small 
enough  to  represent  one  of  the  minute  individuals  that  walk  this  earth  under 
the  name  of  man. 

Of  course  these  calculations  are  necessarily  somewhat  vague,  but  they 
are  exact  enough  and  reliable  enough  to  give  us  some  sound  idea  of  the  facts 
of  the  case. 

But  now  it  is  time  for  us  to  be  making  our  descent  into  the  depths  them- 
selves. We  will  start  in  the  Tropics,  and  we  wiH  dive  in  imagination  into 
the  liquid  crystal  of  the  Indian  Ocean.  As  Professor  Schleiden  says  :  '*  it 
opens  to  us  the  most  wondrous  enchantments  of  the  fairy  tales  of  childhood. 
The  colouring  surpasses  everything :  vivid  green  alternates  with  brown  or 
yellow,  rich  tints  of  purple  from  pale  red  brown  to  shades  of  deepest  blue. 
Brilliant  rosy,  yellow,  or  peach-coloured  Nullipores  overgrow  the  decaying 
masses  and  are  themselves  interwoven  with  the  pearl-coloured  plates  of  the 
Betipores,  resembling  the  most  delicate  ivory  carvings.  Close  by  wave  the 
yellow  and  lilac  fans  of  the  Gorgonias,  perforated  like  trellis  work.  Around 
the  blossoms  of  the  coral  shrubs,  play  the  humming  birds  of  the  ocean,  little 
fish  sparkling  with  red  or  bluo  metallic  glitter,  or  gleaming  in  golden  green, 
or  in  the  brightest  silvery  lustre  :  while  softly,  like  spirits  of  the  deep,  the 
delicate  milk-white  or  bluish  bells  of  the  jelly-fishes  float  through  the 
charmed  world.  When  day  declines  and  the  shades  of  night  lay  hold  upon 
the  deep  this  fantastic  garden  is  lighted  up  in  new  splendour.  Millions  of 
gleaming  sparks,  little  microscopic  Medusas  and  Crustaceans,  dance  like 
glow-worms  through  the  gloom.  The  sea-feather,  which  by  daylight  is 
vermilion  coloured,  waves  in  a  greenish  phosphorescent  light.  Parts  which 
by  day  were  perhaps  dull  and  brown,  and  retreated  from  the  sight  amid  the 
universal  brilliancy  of  colour,  are  now  radiant  in  the  most  wonderful  play  of 
green,  yellow,  and  red  light,  and  to  complete  the  wonders  of  the  enchanted 
night,  the  silver  disc,  six  feet  across,  of  the  moonfish  moves  faintly  luminous 
among  the  crowd  of  little  sparkling  stars." 

Thus  does  the  eloquent  Professor  describe  the  gorgeous  bowers  that 
encircle  the  coral  strands  of  the  Indian  seas.    It  is  worthy  of  notioe,  beforo 
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wa  pass  on,  tlmt  this  scene  of  beanty  owes  lis  splendour  almost  ezolnsively 
to  'mi™«^i  and  not  to  vegetable  life. 

But  deeper  still  must  we  go.  These  splendours  are  those  that  fringe 
what  after  all  are  but  the  shores  of  ocean.  Our  aim  just  now  is  to  inrestigate 
the  secretB  of  the  deep  sea.  First  of  all  let  ns  examine  the  shape  of  the 
ooean  basin  itself.  Before  the  yoyage  of  the  Challenger  little  had  been 
leanied  with  certainty  except  in  the  case  of  the  N.  Atlantic.  This  was 
carefully  somided  before  the  telegraph  cables  were  laid  connecting  England 
with  America,  and  it  was  then  discoTcred  that  for  about  100  miles  W.  of 
Ireland  the  bottom  sinks  very  gradmJly,  but  that  then  we  reach  the  real 
brink  of  the  ocean  bed,  and  it  falls  so  rapidly  that  we  quickly  descend  from  100 
fathoms  to  1200  or  1600.  The  bottom  falls  still  farther  to  more  than  2000 
fathoms,  and  then^  with  the  exception  of  a  ridge  in  the  middle,  becomes  **  a 
slightly  midnlating  plain  of  immense  extent."  On  the  American  side,  jnst 
as  outside  onr  own  coast  line»  this  plain  is  bounded  by  a  steep  ascent  leading 
up  to  a  shallower  area  of  100  fathoms,  and  then  to  the  coast  line  of  America. 

A  like  condition  has  been  f  onnd  to  exist,  in  the  Norfch  Pacific  and  in  the 
other  great  oceans,  and  the  Challenger  surveyors  expressed  special  surprise 
at  the  extraordinary  flatness  which  the  bed  of  the  oceanic  area  displayed  all 
over  the  world.  After  sounding  one  day  the  Challenger  might  sail  100  miles 
or  more  in  the  night,  and  the  next  day  find  very  much  the  same  soundings  as 
before.  In  fact  it  has  been  said  that  if  the  bed  were  laid  dry,  a  spectator 
^jMMJmg  in  the  middle  of  it  would  see  extending  on  all  sides  of  him  a  plain 
only  to  be  compared  to  that  of  the  prairie  of  North  America  or  the  pampas 
of  the  Southern  Continent.  And  as  to  the  term  ooean  basin,  the  shape 
thereof  really  resembles  that  of  a  flat  tea-tray  or  waiter,  with  its  steeply 
sloping  rim. 

With  regard  to  the  seas  immediately  around  our  own  shores,  they  ore  so 
shallow  compared  with  the  ocean  to  which  they  ore  adjacent,  that  it  would 
seem  that  Great  Britain  with  all  her  islands  is  really  only  a  part  of  the  great 
continental  platform  of  Europe.  And  an  elevation  of  100  fathoms  (little  more 
than  the  height  that  Hartensell  rises  above  Siarlboroug^)  would  turn  out  the 
sea,  make  the  channels  dry  and  bring  our  isles  into  union  with  France, 
Germany,  and  even  Norway,  were  it  not  for  a  narrow  deep  channel  that  lies 
just  outside  the  fiords  of  the  latter.  We  can,  however,  dispense  with  this 
extra  elevation,  for  though  the  words  of  the  old  song  testify  to  a  belief  that 
's^fA»:nA  once  "uprose  from  out  the  azure  main,"  yet  were  she  and  the  beds 
of  her  girdling  seas  to  rise  still  higher,  she  would  lose  the  many  advantages 
which  "the  right  little,  tight  little  island"  possesses  at  present. 

It  has  been  further  concluded  from  the  Challenger  observations  that  the  is* 
lands  which  are  found  in  the  trae  basin  of  the  oceans  are  all  of  volcanic  origin 
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thrown  up  from  beneath  and  not  remains  of  land  snnk  down  from  above.  Among 
these  of  conrse  are  not  inclnded  those  which,  like  the  British  isles,  are  as  we  said 
only  an  outlying  part  of  the  neighbonring  continent ;  the  comer  of  which  is 
slightly  sunk  below  the  level  of  the  rest ;  or  those  which  like  the  large 
islands  of  the  Malayan  Archipelago  are  supposed  to  be  the  "  remains  "  of  a 
submerged  continent. 

But  one  of  the  most  interesting  results  of  the  Challenger  expedition  has 
been  the  inoreaaed  knowledge  which  we  have  obtained  of  the  deposits  of 
oceans.  They  give  a  due  to  the  past  history  of  the  world.  The  ordinary 
deposits  which  are  formed  from  the  breaking  up  of  the  constituents  of  the 
land  were,  generally  speaking,  only  to  be  found  in  the  neighbourhood  of  the 
land,  t.0.,  in  the  comparatively  shallow  waters.  Almost  the  only  exceptions 
were  to  be  found  when  the  sounding  was  taken  within  reach  of  the  outflow  of 
a  large  river,  or  when  the  Challenger's  course  lay  parallel  to  the  West  Coast 
of  Africa.  Here  200  or  300  miles  off  the  coast  they  found  on  sounding  some 
of  the  ordinary  siliceous  sand  of  our  shores.  This  had  been  blown  off  the 
great  Sahfkra,  and  even  as  they  passed,  was  in  the  act  of  being  deposited,  as 
was  shewn  by  the  amount  that  aconmulated  on  the  ship's  deck. 

Although,  then,  in  many  places  on  the  land  and  even  in  the  chalk  of  which 
our  own  Wiltshire  downs  is  composed,  we  find  remains  which  point  to  the 
fact  that  the  place  where  they  aie  found  was  once  covered  by  sea ;  yet  the 
Challenger  authorities  say  that  they  can  discover  little  or  no  evidence  to 
show  that  any  part  of  the  real  oceanic  area  was  ever  other  than  it  is  now. 
Otherwise  they  would  have  found  here  and  there  remains  of  alluvium  or 
detritus  which  would  betray  the  connection  with  the  land.  What  then  do  we 
fidd  at  the  bottom  ?    Do  we  expect  to  see  there  like  Clarence  in  his  dream  P 

"  A  thousand  fearful  wrecks, 
A  thousand  men,  that  fishes  g-nawed  upon. 
Wedges  of  gold,  great  anchors,  heaps  of  pearl, 
Inestimable  stones,  unvalued  jewels 
All  scattered  in  the  bottom  of  the  sea." 
They  may  be  there  for  all  we  know,  but  for  the  present  they  are  out  of  our 
reach  and  ken,  and  will  remain  so  unless  some  veritable  Captain  Nemo  shall 
ajri^e,  start  a  limited  liability  submarine  boat  Co.,  and  equip  an  exploring 
expedition   which  shall  travel  at  least    20,000  leagues  under  the  sea  to 
plunder  the  rich  galleons  that  lie  scattered  about  the  deep. 

At  present  all  we  can  do  in  the  vast  depth  of  water  that  covers  the  floor 
of  uud-ooe«n  ig  to  bring  up,  in  little  pieces  varying  from  a  few  oz.  to  lib., 
samples  of  the  clay,  the  mud,  the  ooze  or  whatever  it  is  that  lies  at  the 
bottom.  Even  these,  however,  when  carefully  analyzed^  can  an  interesting 
tale  unfold* 
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The  deposit  most  freqnently  found  is  the  red  olay.  This  puzzled  the 
soientiBta  of  the  ChaUenger  for  some  time.  It  seemed  at  first  sight  to  be  the 
deposit  of  some  continental  rirer.  And  there  was  a  nice  problem  to  be 
solTed  !  how  did  it  get  there,  so  many  thousand  miles  from  land  ?  Fortunately 
for  aoienoe  they  had  let  a  tow-net  down,  and,  floating  a  little  way  aboye  the 
lower  strata  of  the  water,  they  oaptored  some  pieces  of  pnmioe  stone. 

On  looking  at  the  clay  they  f  onnd  small  pieces  of  disintegrating  pnmioe 
embedded  here  and  there  in  this  :  and  it  then  occurred  to  them  that,  as  the 
pmnioe  stones  contain  a  large  proportion  of  feldspar  which  supplies  the 
material  of  clay,  the  clay  was  produced  from  them.  It  therefore  had  a  Toloanio 
origin,  for  pumice  stone  is  only  common  lava,  raised  into  a  spongy  condition 
by  the  liberation  of  gases  within  it.  It  is  the  froth  from  the  top  of  the 
Tolcanic  caldron.  It  was  a  shower  of  minute  pieces  of  pumice  stone  that 
buried  Pompeii,  and  it  is  probable  that  the  pumice  found  so  far  out  at  sea 
had  its  origin  in  land  volcanoes.  Pumice  will  float  some  time  before  it  be- 
comes waterlogged.  It  must  however  have  taken  ages  of  desultory  eruptions 
to  supply  enough  pumice  to  make  an  appreciable  deposit  over  hundreds  of 
thousands  of  square  miles.  It  is  a  proof  of  the  undisturbed  quiet  that  reigns 
below,  and  permits  of  the  accumulation. 

In  some  regions  again  the  bottom  seemed  covered  with  a  deposit  of 
manganese,  one  of  the  heavy  metals.  It  was  most  commonly  found  in  the 
shape  of  balls  of  various  sizes,  inside  which  would  be  found  an  organic 
nucleus  such  as  a  Shark's  tooth  or  Whale's  ear  bone,  or  even  a  bit  of  pumice 
or  sponge. 

This  deposit  like  the  last,  is  supposed  to  be  extremely  slow,  and  the 
manganese  thus  formed  differs  in  structure  from  any  of  the  known  ores  of  this 
metal.  Dr.  Carpenter  asserts  that  the  investigation  of  the  formation  of 
these  nodules  is  likely  to  throw  great  light  on  the  production  of  many 
minerals  which  as  yet  is  not  understood.  Let  us  hope  it  will  lead  to  some 
discovery  as  interesting  and  perhaps  more  useful  than  the  late  discovery  of 
a  method  of  producing  the  diamond. 

This  manganese  as  well  as  the  red  clay,  seems  to  have  a  volcanic  origin, 
being  present  in  decomposing  pumice  and  in  volcanic  ashes. 

There  is  yet  another  deposit  which  must  not  be  passed  over,  and  this 
is  more  extraordinary  even  than  the  last.  You  have  doubtless  often  seen  a 
hdling  star  burst  in  the  sky.  What  becomes  of  the  fragments  P  The  large 
pieoes  we  find,  but  the  minute  dust  is  lost  in  the  sediment  of  other  sorts  that 
form  the  surface  of  the  earth,  fiut  when  this  meteoric  dust  falls 
into  the  deep  abysses  of  the  ooean,  it  is  brought  up  again  from  there  to  tell 
its  story.  But  hear  Prof.  Geikie,  the  great  geologist  on  the  subject.  He  says 
that  in  the  midst  of  the  red  clay  were  found  "  numerous  minute  spherical 
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grannlee  of  native  iron,  which  as  Mr.  Hnrray  (the  diBOOTorer)  saggeBts,  are 
almost  certainly  of  meteoric  origin — ^fragments  of  those  falling  stars  whioh 
ooming  to  ns  from  planetary  space,  burst  into  fragments  when  they  rnsh  into 
the  denser  layers  of  onr  atmosphere.  In  tracts  where  the  growth  of  silt  npon 
the  sea  floor  is  excessively  tardy,  the  fine  particles  scattered  by  dissipation  of 
those  meteorites  may  remain  in  appreciable  quantity.  It  is  not  needful  to  sup- 
pose that  meteorites  have  (burst  and)  disappeared  over  those  ocean-depths  more 
numerously  than  over  other  parts  of  the  earth's  surface.  The  iron  granules 
have  no  doubt  been  as  plentifully  showered  down  elsewhere,  though  they 
cannot  be  so  readily  detected  in  accumulating  sediment." 

He  goes  on  to  say  that  *'  He  knows  no  recent  discovery  in  physical 
geography  more  calculated  to  impress  deeply  the  imagination  than  the 
testimony  of  this  meteoric  iron  from  the  most  distant  abysses  of  the  ocean. 
To  be  told  that  mud  gathers  on  the  floor  oF  these  abysses  at  an  extremely 
slow  rate,  conveys  but  a  vague  notion  of  the  tardiness  of  the  process.  But 
to  learn  that  it  gathers  so  slowly  that  the  very  star  dust  whioh  falls  from 
outer  space  forms  an  appreciable  part  of  it,  brings  home  to  us,  as  hardly 
anything  else  could  do,  the  idea  of  undisturbed  and  excessively  slow 
accumulation."  This  is  difficult  to  accept,  but  names  like  Geikie,  Murray, 
and  Carpenter  carry  weight. 

But  besides  the  inorganic  deposits  of  red  volcanic  cloy,  mangemese,  and 
inet€oric  i/ust,  there  are  some  organic  deposits  which  cover  laige  tracts 
of  the  deep  sea  bottom.  These  consist  of  ealcwreous  organisms,  or  or 
g^isms  whose  shell  plates  are  formed  of  carbonate  of  lime ;  or  else  of 
siUetous  organisms  whose  skeletons  or  shields  are  composed  of  pure  silez 
or  flint. 

The  flrst  class  of  this  deposit  consisted  of  Globigerina  ooze,  or  ooze  com- 
posed ohiefly  of  the  minute  shells  of  the  family  of  Globig^rinidae  ;  an  appalling 
name  you  will  say — ^but  it  has  been  applied  to  them  because  of  the  globular 
shape  of  their  shells,  of  which  three  or  four  or  more  are  gfenerally  grouped 
together.  They  belong  to  the  larger  family  of  Foraminifera,  so-called  be- 
cause of  the  small  apertures  or  perforations  in  their  shells.  These  shells  are 
exceedingly  minute,  and  are  filled  with  nothing  but  a  drop  of  gelatinoue 
matter  called  "  Sazoode,"  and  when  they  are  undisturbed  this  substance 
exudes,  as  it  were,  through  the  numberless  little  holes  in  the  outer  shell,  till 
the  whole  shell  is  covered  all  over  with  an  array  of  delicate  filmy  points  two 
or  three  times  as  long  as  the  diameter  of  tho  shell.  They  are  most  beautiful 
objects  when  alive  and  viewed  through  a  microscope.  Though  so  ex- 
ceedingly minute  that  the  ooze  consisting  of  these  shells  feels  like  grease  to 
the  touch,  and  though  their  organisation  is  very  lowly,  yet  they  are  a  olasa 
of  most  interesting  creatures.    For  instance  one  member  of  a  similar  family 
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is  00  deficient  in  organs  that  it  has  no  month,  no  eyes,  no  stomaoh,  no  legs, 
BO  anything.  It  is  bnt  an  exoeedingly  xninate  drop  of  something  half  solid, 
half  transparent,  whioh  can  do  little  more  than  move.  For  this  purpose  if 
it  wants  a  leg  it  makes  one,  %,$,,  it  pushes  forward  one  corner  of  the  thing 
whioh  is  itself,  and  the  rest  triokles  after  it.  If  70a  ont  it  in  half,  it  joins 
itself  again,  and  is  no  more  hart  by  the  process  than  the  Scandinavian 
heroes  in  the  halls  of  Odio,  who  might  be  hewn  in  half  in  the  morning's 
enooanter  bnt  were  qnite  ready  again  for  the  evening's  feast. 

The  shells  of  the  foraminifera  ara  often  found  in  a  fossil  state.  Whole 
hills  are  formed  of  them,  and  innumerable  dwellings  for  mankind  are  built 
ont  of  the  remains  of  these  seemingly  insignificant  animalcules.  As  for  us 
who  dwell  in  the  midst  of  a  chalk  formation,  at  every  step  we  take  round 
Marlborough,  we  walk  upon  countless  millions  of  these  little  creatures,  and 
tread  on  ground  which  was  once  the  bottom  of  the  deep,  buried  beneath 
fathoms  upon  fathoms  of  blue  water. 

If  yon  take  a  piece  of  the  chalk  and  wash  it  in  water  carefully  and 
examine  the  sediment  through  a  powerful  microscope,  you  will  find  countless 
specimens  of  these  shells. 

The  other  organic  deposit  found  by  the  "Challenger"  was  a 
class  of  siliceous  organisms  belonging  to  the  group  of  Diatomaoeae, 
so  called  because  they  increase  by  dividing  themselves.  Their  shell 
cases  arc  formed  of  hard  flint,  so  hard  that  though  the  Diatoms 
themselves  perish,  yet  their  shells  resist  decomposition  better  than  almost 
any  other  product  of  organised  nature.  They  even  resist  the  action  of  fire, 
and  are  found  in  the  ashes  thrown  np  from  the  depths  of  volcanoes.  They 
are  found  in  fresh  as  well  as  salt  water,  and  though  like  the  Foraminefera  they 
are  minute,  and  hold  a  low  place  in  the  scale  of  nature,  yet  they  have 
produced  great  geological  changes,  and  have  left  traces  on  the  face  of  the 
earth  that  will  last  as  long  as  the  world  lasts.  Tripoli  stone  is  composed 
of  thin  silicions  shells,  and  that  is  why  it  is  so  good  for  'polishing  other 
substances.  To  give  some  idea  of  their  numbers,  we  may  add  that  in  a  thick 
layer  of  the  deposit  occurring  in  Bohemia  it  has  been  calculated  that 
42,000,000,000  exist  in  every  cubic  inch  of  the  stone. 

Both  of  these  last  two  kinds  are  found  in  the  surface  water  above  the 
bottom  where  the  deposit  Ues,  and  it  has  been  conjectured  that  some  of  them 
pass  all  or  part  of  their  lives  near  the  surface,  and  then  sink  to  the  bottom, 
and  dying  form  the  ooze  which  covers  so  much  of  the  Oceanic  bed. 

When  the  Atlantic  telegraph  cable  was  first  about  to  be  laid  many  fears 
was  expressed  as  to  the  dangers  whioh  it  would  undergo  from  fierce  ourreots 
or  posttbly  even  the  downward  force  exerted  by  the  great  Atlantic  surges. 
Bttt  these  sheila  though  so  small  and  so  delioate  are  not  even  soratohedi 
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bottom  of  the  deep  sea  is  a  loene  of  perfeot  repoie  and  never  broken  oalm : 
over  whioh  the  darkness  of  blaokest  night  ever  reigns  and  whose  recesses, 
like  the  valley  of  Avilion,  are  never  troabled  by  storm  or  tempest.  The 
sea  "  like  the  san  dead  with  ifcs  flakes  in  a  calm,"  is  ever  letting  float  down 
npon  its  bed,  ceaseless  showers  of  these  microscopic  shells.  And  we  may 
imagine  with  Oaptain  Maory  that,  whatever  **  sunless  wrecks  "  may  "  strew 
its  bottom,  are  in  oonrse  of  ages  veiled,  beneath  this  fleecy  covering, 
and  present  the  ronnded  appearance  which  is  seen  over  the  body  of  the 
traveller  who  has  perished  in  the  snow  storm." 

There  is  an  irregular  kind  of  deposit  which  occurs  here  and  there  but 
which  is  hardly  to  be  classed  among  the  oceanic  deposits  becanse  it  does 
not  occur  far  from  the  line  of  the  continental  platforms.  That  is  the  deposit 
made  by  ice-fields  and  ice-bergs,  whioh  in  the  course  of  their  decay  let  fall 
to  the  bottom  a  great  amount  of  material.  Of  course  this  would  be  found 
in  the  extreme  N.  and  S.  parts  of  the  great  ocean  basins. 

All  these  deposits  which  we  have  mentioned,  the  red  clay,  the 
manganese  nodules,  the  meteorio  iron,  and  the  organic  ooze  are  as  different 
M  can  be  from  any  sands  or  clays  that  are  washed  off  the  land.  These  we  only 
find  in  the  shallower  waters  bordering  the  land  itself,  and  not  the  least  trace 
of  any  such  sediment  has  been  found  at  a  distance  from  the  continental  plat- 
forms, i.0.,  anywhere  in  the  depths  of  the  true  oceanic  area>  unless  we  except 
the  vicinity  of  rivers  like  the  Amazon  whose  stream  runs  a  long  way  out  from 
land.  The  investigation  of  the  deposits  of  the  deep  sea,  has  thus  confirmed 
the  conclusion  to  which  perhaps  the  existing  configuration  of  the  earth's 
surface  would  lead  ns  as  to  "  the  general  persistence  of  those  original  in- 
equalities whioh  have  respectively  served  as  the  bases  of  the  existing 
continents  and  the  floors  of  the  great  ocean  basins." 

As  Prof.  Geikie  says,  "from  the  earliest  and  geological  times,  the  great  area 
of  deposit,  «.0.,  sedimentary  deposit,  has  been,  as  it  still  is,  the  marginal  belt 
of  sea-floor  skirting  the  land."  And  that"  the  present  land  of  the  globe, 
though  composed  in  great  measure  of  marine  formations  has  never  lain 
under  the  deep  sea.  Even  itb  thick  marine  limestones  are  probably  the 
deposits  of  comparatively  shallow  water." 

There  is  one  other  fact  that  ought  to  be  mentioned  and  that  is  that  the 
lower  stratum  of  the  water  of  the  deep  oceanic  basins  is  within  a  few  degrees 
of  the  same  temperature  all  over  the  world,  i.e.,  a  degree  or  two  above  or  a 
degree  or  two  below  freezing  point  (it  la  a  noteworthy  fact  that  at  the  bo'tom 
of  the  deep  sea  is  sometimes  found  water  below  the  freezing  point  of  fresh 
water).  It  was  once  thought  that  this  was  an  overflow  of  the  Polar  current, 
but  the  truth  is  that  only  thd  upper  part  of  the  ocean  is  at  all  affected  by  the 
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nn's  heat ;  this  is  bnt  a  ■mall  portion  of  the  whole  depth.  The  rest  remaine 
alwmya  afc  this  low  iemperatnre,  and  the  reBnlt  is  that  the  Faima  of  the  deep  set, 
▼is.,  that  which  is  found  below  400  or  600  fathoms,  is  more  or  less  the  same 
an  over  the  world,  and  consists  chiefly  of  sponges,  eohinoderms  and  orostacea ; 
oorals  and  mollnsoa  are  scarce.  In  the  same  way  we  find  that  the  flora  that 
grow  on  the  higher  parts  of  lofty  mountains  to  a  great  extent  xesemble  each 
other  all  orer  the  globe. 

Bntyon  will  want  tohear  something  about  these  deep  seaf  anna  and  the  sort 
of  ereatores  which  lire  down  below.  ThenatoraUsts  of  the  Challenger  were  rather 
dtsappointed  in  their  hauls.  They  expected  to  find  many  more  kinds  which 
were  qpite  new,  and  eren  hoped  to  find  some  kinds  which  were  only 
prerionsly  known  as  fossils,  and,  as  Mr.  Moseley  says,  though  they  had  been 
so  often  disappointed,  yet  CTan  to  the  last  every  cuttle  fish  that  came  up  in 
the  deep  sea  net  was  eagerly  squeezed  to  see  if  it  had  a  Belemnite's  bone  in 
its  baok.  Most  of  the  deep  sea  forms  of  life  which  they  did  get  were 
of  a  kind  which  would  be  more  full  of  interest  to  adyanced  naturalists  than 
to  «s  for  our  present  purpose. 

Many  of  the  animals  inhabiting  the  depths  of  the  sea  are  blind  like  care 
animals  such  as  the  Proteus,  and  are  provided  with  long  and  delicate  feelers 
to  feel  about  with,  like  a  blind  man  with  his  stick.  Others  have  their  eyes 
enormously  enlarged  to  make  use  of  what  little  light  there  may  be  in  the 
depths.  This  light  can  only  be  that  emitted  by  phosphorescent  animals. 
For  no  ray  of  the  sun  can  penetrate,  it  is  supposed,  further  than  200  fathoms. 
The  deep  sea  trawl  brought  up  a  very  large  and  interesting  specimen  of  one 
of  theaeligfat-emitting  animals.  It  was  called  a  Pyrosoma  or  "Firebody."  This 
object  waa  shaped  like  a  sack,  4  ft.  long  and  10  ins,  in  diameter,  cased  in 
waDs  of  jelly  an  inch  in  thickness ;  these  walls  were  spotted  all  orer  with 
pink  lumps,  each  being  a  separate  animal.  In  this  case  there  were  100,000 
or  900,000  of  them.  At  night  time  it  was  put  into  a  great  tub  of  water  and 
on  being  touched  exhibited  a  brilliant  phosphorescence.  The  great  men 
of  sdence  amused  themselves  by  writing  their  names  on  its  body  with  their 
fingers,  and  in  a  few  seconds,  out  came  the  name,  inscribed  on  the  Pyrosoma's 
body  in  letters  of  fire.  In  the  cause  of  science  they  then  carefully  adminis- 
tered a  course  of  electric  shocks.  At  first  it  did  not  seem  affected,  but  the 
■ext  morning  they  found  that  the  goodly  company  of  the  200,000  had 
diseolTed  partnership.  In  other  words  the  great  Pyrosoma  had  fallen 
topieoee. 

In  the  course  of  their  dredging  they  found  many  fine  specimens  of  the 
Enpleotella  or  Yenus'  fiower  basket,  whose  habitat  was  for  a  long  time 
su]^»oeed  to  be  confined  to  the  sea  around  the  Philippine  Islands,  because 
that  was  the  only  plaoe  where  it  had  been  dredged  for.      The  Ohallenger, 
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however,  found  it  in  many  places.  It  is  a  speoies  of  spongOi  though  not 
maoh  like  what  we  commonly  call  sponges ;  It  is  shaped  something  like  a 
oomnoopia,  and  is  oomposed  of  glistening  threads  of  pearlj  white  whidhlook 
like  spnn  glass  but  really  are  silioeons.  These  cross  and  reoross  each  other 
just  as  if  woren  by  the  hand  of  a  conning  artificer.  But  no !  it  is  not  the 
work  of  mortal  bands,  nor  is  it  a  work  of  wonder  woven  by  tome  busy 
mermaiden  in  the  cool  grots  of  ocean.  It  is  one  of  nature's  own  prodnotions, 
and  there  are  other  glass-like  stmctnres  of  similar  nature,  found  in  the  sea^ 
such  as  the  Hyalonema,  or  glass  rope  sponge.  As  to  ordinary  fish,  they 
frequent  the  shallower  waters.  Here  they  hare  light,  and  therefore  hare 
more  food,  and  the  pressure  is  not  so  tremendous  as  in  the  deep  sea. 

The  great  depth  and  the  consequent  pressure  gave  rise  to  many  diffioul- 
ties  in  soundiog  and  dredging  operations.  When  the  heayy  sonnding  weight,  a 
mass  of  metal  as  heavy  as  a  common  hall,  is  dropped  overboard,  it  takes  an 
hour-and-a-quarter  to  reach  the  bottom  in  4,60Qf .  But  easy  is  the  descent  to 
Ayemus.  To  bring  the  line  up  again  to  the  upper  air.  Hie  labor ^  hoc  optu  98t, 
It  occupied  a  donkey*  engine  three  or  four  hours  to  wind  it  in  again,  especially 
when  there  was  a  dredge  attached.  A  set  of  immensely  strong  India  rubber 
accumulators  was  used  to  ease  the  strain,  but  even  with  these  the  rope 
occasionally  broke,  and  with  it  went  three  or  four  miles  of  line.  In  order  to 
lessen  the  labours  of  recovering  the  sounding  line,  they  used  an  ingenious 
device.  The  heavy  weight  had  a  hole  bored  throughout  its  length.  Through 
this  was  inserted  a  rod  with  a  cavity  at  the  lower  end,  which  stuck  in  the 
oose  at  the  bottom  and  imbibed  a  section  of  it.  The  weight  was  hung  on  a 
notch  at  the  top  of  the  rod  by  a  loop  of  wire,  which  kept  down  a  spring. 
Directly  the  apparatus  touched  the  bottom  the  weight  of  the  iron  sinker  was 
taken  ofiE  the  spring,  which  forced  off  the  fastening  and  released  the  sinker, 
leaving  only  the  rod  to  be  drawn  up. 

The  pressure  at  the  botton  of  the  deep  sea  is  almost  paat  comprehension. 
A  wooden  trawl  beam  came  up  with  the  very  knots  forced  out  in  many 
places,  and  the  whole  piece  of  wood  was  so  permeated  with  water  throughout 
its  thickness  that  it  would  not  float.  An  experiment  made  on  board  the 
"  Challenger  "  will  shew  the  immense  pressure  that  exists  only  2000  fath. 
below  the  surface  («  0.,  less  than  half  of  4600).  Mr.  Buchanan  strongly  sealed 
up  a  glass  tube  at  both  ends.  It  was  made  of  thick  glass.  This  he  wrapped  in 
flannel  and  placed  in  a  tubular  case  of  copper  (one  of  those  used  to  protect 
the  deep  sea  thermometers).  The  case  was  closed,  but  had  holes  left  in  it. 
They  sent  down  the  case  and  tube  to  the  depth  of  SOOOf .,  and  drew  it  up 
again.  They  then  found  that  the  copper  wall  of  the  case  was  bulged  in 
opposite  the  glass  tube,  and  the  glass  tube  itself,  though  of  thick  glass,  and 
though  very  strong,  owing  to  its  cylindrical  form,  was  found  inside  the 
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flaimd  redmoed  by  the  preaanre  of  the  water — a  fluid,  remember — to  a  fiae 
iHiite  powder,  ■omething  like  bdow.  The  faot  was  the  tabe  in  going  down 
had  held  its  own  for  a  long  time,  aa  the  depth  and  prcssnre  increased,  bat 
had  at  laat  yielded  anddenlj.  They  oalled  it  an  implosion,  being  the  reverse 
of  an  explosion.  The  oopper  oaae  wonld  not  have  been  bnlged  at  all  had  not 
the  glaaa  given  way  ao  anddenly  that  the  water  had  not  time  to  get  in  through 
the  holeo.  If  it  had,  the  faot  that  flnida  exert  an  eqnal  preaanre  in  every 
direction  would  have  preaerved  it  intaot,  aa  the  preaanre  within  wonld  have 
balanced  that  without.  Thia  ia  the  reaaon  why  it  is  posaible  for  the  delicate 
oiganisma  which  exist  at  the  bottom  of  the  aea  to  atand  a  preaanre  whioh  at 
4475  fathoma  is  upwards  of  4  tons  to  the  square  inch.  I  may  add  that  the 
piessnre  of  the  atmosphere  on  our  bodies  is  only  151bs.  to  the  square  inch. 
This  amounts  in  a  man  of  average  sise  to  about  14  tons  on  the  whole  body  i 
while  at  the  bottom  of  4000  fathoms  it  wonld  be  more  than  8000  tons  on  a 
anrfaoe  as  large  as  a  man's  body. 

Owing  to  the  brief  time  at  our  disposal  we  have  been  able  to  take  but  a 
cnrsory  view  of  a  great  subject,  but  I  hope  it  is  one  whioh  some  here  may 
have  time  and  the  desire  to  take  up  and  study  for  themselves.  They  will 
find  abundance  of  interesting  information  put  in  an  ettertaining  form  in  such 
books  as^The  Naturalist  on  the  Challenger,  by  Moseley ;  Log  letters  of  the 
Challenger,  by  Ld.  G.  Campbell;  Wyvills  Thomson's  Books;  Maury's 
Physical  Geography  of  the  Sea,  and  the  Papers  by  Dr.  Carpenter,  and  others, 
which  have  appeared  in  various  periodicals.  There  are  several  to  be  found 
on  various  branches  of  the  subject  in  "  Nature,"  "  Popular  Science  Review," 
and  others. 

In  conclusion,  let  us  hope  that  although  the  bed  of  ocean  be  shrouded  in 
the  f^oam  of  perpetual  darkness,  which  the  eye  of  man  may  never  penetrate, 
yet  that  with  the  aid  of  the  plummet  and  the  dredge,  we  may  yet  see  the 
mysterious  key  brought  up  which  is  to  open  the  door  to  the  interpretation 
of  some  of  the  greatest  secrets  of  the  world's  past  history. 
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WIND  AND  WBATHBB. 

BBAD  BY  THB  BBY.  G.  C.  BELL  NOT.  25th,  1880. 


Thb  originftbing  Ottose  of  all  winds  and  ohangea  of  the  weather  is  the  mm 
withoat  his  heat  the  air  wonld  stagnate  all  over  the  world. 

Over  the  ooean  the  heated  region  on  either  side  of  the  Eqnator  sends  np 
a  vast  mass  of  warm  air  s  from  N.  and  B.  air  streams  in  to  fill  up  the  gap 
cansed  hy  its  rise,  bnt  as  the  earth  rotates  on  its  axis  from  west  to  east,  the 
parts  near  the  Bqnator  reTolre  with  greater  speed  than  those  nearer  the 
poles ;  aooordingly  these  onirents  coming  from  N.  and  S.  blow  over  the  earth 
as  N.E.  winds  in  the  Northern  hemisphere  and  S.E.  in  the  Sonthem  hemis- 
phere.   These  are  the  Trade  winds. 

Abont  80^  N.  and  S.  of  the  Equator  the  mass  of  air  that  was  driven  np 
by  the  Equatorial  heat  sinks  to  the  level  of  the  earth.  Part  of  it  then  retoms 
to  the  equator,  part  streams  towaxds  the  poles ;  bnt  long  before  it  reaches 
onr  latitudes  its  equatorial  velocity  has  been  spent. 

In  our  latitudes  the  motion  of  the  air,  i.«.,  the  wind,  is  mainly  due  to 
changes  in  the  pressure  of  the  atmosphere*  A  Dutch  Professor,  Buys  Ballot 
of  Amsterdam,  has  expressed  this  oonneotion  by  the  law,  **  If  you  stemd  wUh 
your  hmek  to  ih§  toiad  iAs  Boromsfsr  is  highm'  on  your  right  hand  ikon  on  your 
^ft,"  which  is  the  very  corner-stone  of  weather  knowledge.  I  shall  return  to  it 
shortly.  But  first  it  is  necessary  to  understand  what  is  meant  by  alow  and  a  high 
barometer.  In  the  ordinary  barometer  we  have  a  tube  in  which  a  column  of  mer» 
cnry  varying  from  about  27  to  Slin.  in  height  is  balanced  by  the  weight  of  the 
atmosphere,  which  prassee  on  the  mercury  in  a  reservoir  at  the  bottom  of  the 
tube :  the  upper  part  of  the  tube  being  as  perfect  a  vacuum  as  can  be  made. 
The  excessive  weight  of  mercury  enables  this  small  column  to  act  as  a  oounter- 
poise  to  the  weight  of  the  air,  which  is  in  the  mean  about  IMbs.  on  every 
square  inch,  and  the  compactness  of  the  instrument  is  a  great  convenience 
for  ordinary  use.  But  the  objection  to  it  is  that  large  alterations  in  atmos- 
pheric pressure  produce  comparatively  small  changes  in  the  column  of 
mercury,  and  very  minute  changes  are  difficult  to  observe,  even  by  experienced 
observers.    It  is  like  weighing  feathers  with  leaden  weights. 

Now  whenever  I  refer  this  evening  to  barometrical  readings,  remember 
that  this  is  the  instrument  which  is  supposed  to  be  used.  There  are  two 
other  kinds  in  common  use.  One  is  the  ordinary  wheel  barometer  in  which 
the  rise  and  fall  of  a  metal  float  resting  on  the  mercury  is  employed  to  move 
a  hand  over  a  dial  plate ;  this,  however,  from  its  construction,  is  far  from 
accurate,  and  the  instrument  is  really  little  better  than  a  soientifio  toy. 
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fvefiil  is  tlie  sneroid,  consisting  of  a  metal  box,  whose  lid  is 
omftltAe  of  being  pressed  in  by  the  weight  of  the  atmosphere,  and  expanding 
agam  as  that  pressure  becomes  lighter.  By  means  of  a  series  of  levers, 
delieately  adjusted,  the  moreneiits  of  the  lid  are  made  to  move  a  hand  over 
•  ptopeily  graduated  dial,  so  that  a  very  small  movement  of  the  lid  can  be 
distisetly  visible.  Tet,  sensitive  as  this  instrment  is,  so  that  I  can 
meaeuie  with  it  the  height  of  my  stndy  by  carrying  it  npstairs,  it  is 
flw  from  being  as  accurate  as  the  meronrial  barometer  for  weighing  the 
atoMspherio  ptessnre.  The  most  aeonrate  and  sensitive  of  all  barometers 
is  cne  recently  deseribed  in  the  Times.  In  this  instrument  meronry 
is  i«plaoed  by  glycerine,  which  is  so  mnch  lighter  that  a  column  of 
SOiB.  of  mercBry  corresponds  to  a  column  of  glycerine  nearly  27ft. 
higb,  or  more  exactly  383|tn.,  so  that  a  change  of  the  air  that  wonld  make 
the  meronrial  berometer  rise  one-tenth  of  an  inch  drives  the  glycerine 
19  more  than  an  inch.    The  rise  and  Ml  are  thns  made  startlingly  visible. 

One  of  these  barometers  has  recently  been  fixed  in  the  Times  Office,  and 

baivo  seen  lately  a  graphic  representation  in  each  day's  Times  of  the  rise 

lall  of  the  glycerine  on  the  actnal  scale. 

Ton  may  perhaps  ask  why  glycerine  is  adopted.  Why  not  water,  which 
is  Hghtor  than  glyeearine,  and  wonld  therefore  shew  the  changes  still  more 
plasalj  f  the  anvwer  is  that  at  ordinary  temperatures  water  readily  gives  off 
r,  vriuek  rising  into  the  upper  part  of  the  tube  partially  destroys  the 
Oft  whaeh  the  aociirBey  of  the  instrument  depends. 

Bat  the  size  and  consequent  expense  of  the  glycerine  barometer,  make 
ii  mianitabla  lor  general  use,  and  therefore  we  take  the  meronrial  barometer 
aia  o«r  rtandaid  of  rsisreaee. 

BotwBiBg  now  to  Bays  Ballot's  law  yon  will  probably  feel  that  it  needs 

farther  erplanation  and  illustration.    If  yon  look  at  any  weather  chart  yon 

will  see  lines  passing  through  diflerent  places,  the  lines  often  parallel  (or 

nearly  so)  to  one  another,  aad  generally   some    with  their   extremities 

ntfieting,  so  as  to  form  circles  or  ovals.    Each  of  these  lines  passes  through 

thoea  places  at  whieh  the  mersvy  in  the  barometer  stands  at  the  same 

hei^it  (or,  in  other  words,  where  the  barometric  pressure  is  equal),  and  we 

can  see  at  a  glance  on  the  chart  that  the  surface  of  the  atmosphere  has  dipped 

down  into  the  form  of  a  conical  hollow,  the  deepest  part  of  this  hollow  being 

where  the  oiroular  lines  are  smallest,  and  the  sides  sloping  out  in  all  dixeotioDS 

from  that  spot.    You  will  also  notice  that  the  wind  (the  direction  and  force 

of  which  are  indicated  by  arrows)  also  goes  in  circles  from  right  to  left  round 

the  centre  of  the  depression,  and  consequently,  if  you  stand  with  your  back 

to  the  wind,  the  depression  will  be  on  your  left  hand,  and  the  sides  of  the 

oone  rise  higher  and  higher  on  your  right,  ^.s.,  the  pressure  of  the  atmosphere 
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will  be  greater  on  your  right  hand  than  on  your  left,  or  in  the  terms  of  Bnys 
Ballot's  law :  "  the  barometer  will  be  higher  on  your  right  hand  than  on  yoor 
left." 

Kow  when  masses  of  air  of  different  preesnree  are  near  each  other,  there 
is  instantly  a  canse  of  motion ;  the  heayy  air  rashes  towards  the  region 
where  there  is  lighter  air,  or  where  the  barometrio  pressnre  is  less; 
and  the  greater  the  difference  of  pressure  oyer  a  gfiyen  distance  the  more 
▼iolent  and  rapid  will  be  the  motion  oansed  by  the  effort  to  restore  the 
balance.  A  oonyenient  way  of  measnring  and  comparing  difference  of  pres- 
sure  over  a  given  district  is  by  what  are  called  *  Gradients.'  This  is  a 
term  nscd  on  railroads ;  for  instance,  I  beliere  that  onr  new  Marlborough 
and  Swindon  railroad  rises  from  the  plain  to  the  downs  by  a  long  gradient 
of  1  in  75,  i.e.f  one  foot  vertical  in  every  75  horizontal.  Meteorologists 
oonstmct  a  scale  of  gradients.  Similarly  the  horizontal  nnit  is  now  15 
naatical  miles,  so  that  if  between  two  places,  A.  and  B.,  there  is  a  distance 
of  15  nautical  miles,  and  also  a  difference  of  '03  inch  in  the  height  of  the 
meronry,  we  say  there  is  a  gradient  of  '08.  The  greater  the  gradient  the 
more  chance  of  a  violent  wind,  and  vice  ver«d;  consequently  if  the  gradients 
over  a  large  region  are  small,  settled  weather  is  almost  certain,  and  it  is  said 
that  "  No  serious  storm  is  ever  felt  over  the  United  Elingdom,  unless  between 
some  two  stations  there  is  a  difference  of  at  least  half-an4nch  of  mercury." 
On  Feb.  1st,  1868j  there  was  a  difference  of  H  inches  between  Bochefort 
and  Aberdeen,  673  miles  apart,  equivalent  to  a  gradient  of  nearly  4,  and  17 
stations  reported  severe  gales. 

Accordingly  changes  of  weather  depend  not,  as  is  often  supposed,  on  the 
absolute  hei'jht  of  the  barometer  anywhere,  but  on  the  relative  height  at 
different  places,  and  when  the  barometer  is  very  low,  all  we  can  say  is  that 
there  is  more  chance  of  wind  and  bad  weather,  since  it  is  probable  that  in 
some  adjacent  district  there  is  higher  pressure. 

But  gpradients  do  more  than  shew  whether  there  is  a  chance  of  wind ; 
they  also  enable  us  to  forecast  what  kind  of  wind.  From  the  centre  of 
lowest  pressure  draw  lines  radiating ;  suppose  yourself  standing  on  one  of 
these  lines,  with  this  centre  on  your  left  hand.  Buys  Ballot's  law  shews  that 
the  wind  will  probably  blow  from  behind  you. 

Thus  supposing  on  the 
N.  of  the  centre  of  pressure,  the  wind  were  E.  the  pressure  would 

be  higber  in  theN.  than  S. 
W.  „  „  „  X*.  „  „        W»    „    B. 

B.  „  „  „  B«  ^       ,1  „        E.     „    W, 
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We  htS79  ilien  winds  oironlating  round  ihe  centre  of  lowest  preasare  in  a 
direction  opposite  to  the  hands  of  a  watch  or  the  son's  motion.  This  cironlar 
rotating  system  of  winds  is  called  a  ojclone,  a  name  which  nsed  to  be  confined 
to  the  more  yiolent  specimens  of  West  Indian  storms,  bat  is  now  commonly 
^plied  to  all  snch  systems,  rotating  in  the  Northern  hemisphere  from  right 
to  left. 

Why  do  the  winds  oironlate  P  I  said  before  the  air  tends  to  move  to- 
wards the  region  of  lowest  pressure ;  why  does  it  moye  at  right  angles  to  the 
radiating  lines  instead  of  along  them  P  Why  does  it  circulate  like  a  wheel 
inirtftfti  of  nuhing  along  the  spokes  of  the  wheel  P  Supposing  I  hare  a  basin 
with  a  ping  at  the  bottom  and  full  of  water,  if  I  remore  the  plug,  the  water 
will  ran  out,  rushing  towards  the  hole  in  straight  lines ;  but  if  I  giye  eren 
a  Tery  small  horizontal  morement  with  my  hand,  a  rotatory  moyement  will  be 
at  onoe  set  up,  and  this  moToment  will  increase  om  the  water  runs  out.  The 
impulse  that  I  giro  then  with  my  hand,  is  given  to  the  air  by  the  earth's 
rotation,  which  causes  every  current  to  deviate  to  its  right  in  the  Northern 
Hemisphere^  and  to  its  left  in  the  Southern. 

These  then  are  the  characteristics  of  a  cyclone :— -  Barometer  lowest  in 
oentre,  and  strong  winds  circulating  from  right  to  left,  bringing  with  them 
nuioh  moisture^  oloud  and  heavy  rain. 

The  opposite  conditions  accompany  what  is  called  an  anticyclone ;  when 
the  central  area  is  one  of  high  barometric  pressure,  the  air  circulates  slowly, 
and  there  are  light  winds  rotating  from  left  to  right,  «.«.,  with  the  sun  or 
the  bands  of  a  watch.  The  air  is  dry,  consequently  there  are  few  olonds  and 
little  rain,  though  fogs  are  frequent. 

The  next  point  to  be  noticed  is  that  both  these  systems,  but  more 
espeoially  the  cyclones,  move,  often  with  great  rapidity,  over  very  large  areas 
oi  the  earth's  surface.  We  are  famUiar  with  the  storm  warnings  sent  from 
▲merioa.  The  Americans  have  a  magnificent  system  of  stations,  nudntained 
by  the  Government  over  the  length  and  breadth  of  the  United  States,  and  as 
the  movement  of  storms  in  K.  latitudes  is  usually  from  West  to  East,  the 
stations  on  the  E.  coast  facing  England  have  very  full  and  ready  information 
of  the  weather  that  is  coming  to  them  from  the  W.  Moreover  they  get 
iaformation  from  ships  that  arrive  from  Europe  respecting  storms  they  have 
met  on  their  way. 

A  considerable  peroentage,  at  least  40  in  every  100  of  these  predicted 
storms  actually  find  their  way  to  us,  having  travelled  over  the  ocean  at  a 
speed  of  from  10  to  even  70  mfles  an  hour.  Let  me  say  in  passing  that  the 
rate  of  motion  of  a  storm  has  no  connection  with  the  force  of  the  wind  in  the 
■torm  itself  s  for  instance.  West  Indian  hurricanes  travel  slowly  but  their 
wiodi  are  terrible,  and  on  the  other  hand  a  storm  that  passed  over  England 


in  Marob.  1879,  at  iba  rftte  of  70  milM  an  lionr  WM  not  aMXNBpanied  bj  my 
Tiolent  wiccU. 

Now  wbai  is  the  oanae  of  tbis  motion  of  tbo  e7ol<me  as  a  wbola  t 

Here  we  oome  into  a  Tery  nnoertain  region.  The  latest  theory  is  thai 
the  oentre  of  a  ojolone  is  a  great  spiral  eddy  or  Tortex  oi  aseending  air 
(sometimes  with  an  inner  oirele  of  oalm  on  the  snrfaoe  of  the  earth)  ;  aad  that 
the  inmsh  of  air  whioh  finds  issne  in  this  eddy  is  doe  to  the  eondensation  of 
the  water  raponr  snspended  in  the  air  oTor  a  laige  area,  whore  oondeasatioD 
prodnoes  a  diminution  of  pressure,  as  in  a  bladder  f nil  of  steam. 

Bnt  the  oarrents  that  oome  from  the  S.  are  most  liable  to  this  oea- 
denaation  as  they  pass  from  warm  to  colder  regions,  where  the  aar  oaanot 
hold  so  mnoh  yaponr  suspended.  And  yon  hare  seen  that  the  3.  winds  are  en 
the  E.  side  of  a  oyolone.  It  is  therefore  on  this  side  that  oondensation  oooors 
most  rapidly,  and  so  the  eddy  or  vortex  propagates  or  reprodnees  itself  on 
its  B.  side,  i.e.,  from  W.  to  E. 

Our  weather  is  of  oonrse  not  entirely  due  to  oyoloaes  er  anIieyoloBes.  But 
as  a  matter  of  fact  out  of  every  100  daily  weather  charts  it  will  be  towmd  that 
about  68  will  shew  winds  more  or  less  oonneeted  with  one  or  the  ether. 
And  a  tpeouliaic  feature  is  that  cyclones  tend  to  follow  each  other  in  strings 
or  series,  as  though  the  disturbing  force  had  not  spent  itself  by  the  discharge 
of  one  storm,  and  hence  for  weeks  together  we  may  have  a  period  of  distur- 
bance with  all  the  varieties  of  wind  that  belong  to  the  different  seetioas  of 
the  cyclones  that  pass  over  us.  But  from  our  geographisal  positien  the 
oentres  of  cyclones  seldom  pass  directly  over  eur  coasts^  but  to  the  north  of 
us,  and  so  we  have  a  large  share  of  the  8.  and  S.W.  winds  which  belong  te 
the  right-hand  half  of  the  storms. 

Sometimes  two  or  more  systems  are  in  action  near  one  another,  and  in 
the  regions  between  them  there  wiU  be  large  strips  or  bands  of  high  or  low 
pressure  as  in  the  weather  chart  of  to>day*s  *'  Times.'*  Another  marked 
featuxe  is  that  the  storms  often  ff^ow  the  lines  of  coasts  or  monntaias,  partly 
because  the  sea  more  readily  supplies  the  vapour  on  whioh  their  aottoo 
lavgely  depends,  partly  because  the  irregularities  of  the  -and  break  up  and 
check  the  rotatory  currents  of  wind.  Thus  you  will  find  thai  in  particular 
neighbonriiocds  in  England  thunder-storms  are  said  to  be  more  or  lees  common 
than  in  others. 

If  you  have  ever  watched  a  great  oyokmio  thunder-storm  yon  may  have 
motioed  that  the  heaviest  rains  often  fall  after  the  barometer  haa  begun  to 
rise,  and  when,  therefore,  the  centre  or  core  of  the  depression  has  passed 
over  you.  This  is  explained  by  the  curious  fact  that  the  axis  of  eddy  is  often 
not  vertical  but  inclined,  so  that  some  thousands  of  feet  over  your  head  the 
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winds  win  be  opponto  to  ihoK  blowing  on  the  Boiface,  and  this  intermixture 
of  warmer  and  oolder  cnnents  natnrallj  prodnoes  heavy  rain. 

The  snbjeot  is  averj  large  and  complez  one  and  I  am  afraid  it  most  be 
tivseome  to  some,  bnt  I  should  like  to  saj  a  word  about  weather  signs.  Thej 
have  natnrallj  in  all  ages  been  of  immense  interest,  especiallj  to  farmers,  and 
some  of  jon  know  the  amnsing  mass  of  odd  tokens  of  good  and  bad  weather 
that  Yirgil  has  collected  from  older  sources  in  the  first  Georgic.  He  mentions 
several  tokehs  drawn  from  the  look  of  the  Moon.  But  he  has  the  wisdom  to 
avoid  a  very  popnlar  superstition  of  our  own  daj,  that  the  ohanges  of  the 
Moon  affect  the  weather.  Many  of  the  old-fashioned  Almanacks  help  to  keep 
np  this  baseless  fiction.  Bnt  you  will  find  in  the  all-pervading  Whitaker  the 
trae  statement  "  that  an  examination  of  the  Greenwich  observations  for 
more  than  half  a  century  proved  the  complete  fallacy  of  this  theory."  All 
that  ean  be  allowed  according  to  Sir  J.  Herschell  is  that  the  Moon  at  its  full 
appears  to  have  a  slight  effect  in  diminishing  the  amount  of  cloud. 

A  description  was  then  given  of  the  automatic  machinery  used  at  Oxford 
for  registering  the  movements  of  the  barometer  and  the  wind-gauge, 
illoatrated  by  an  ing^enious  model  constructed  by  H.  L.  Callendar. 


72 


BOTANICAL  REPORT  FOR  1880. 


The  past  year  has  been  a  very  nnfavonrable  one  for  Botany,  and  a  general 
remark  has  been  the  small  amount  of  flowers  visible  at  any  one  time.  This 
has  told  very  remarkably  on  the  numbers  observed  on  field-days :  in  fact 
only  once  could  we  got  as  many  as  200  on  one  afternoon,  and  then  only  by 
extraordinary  exertions.  Notwithstanding  this,  the  number  of  notices  is 
large,  and  very  few  plants  have  escaped  observation ;  and  the  work  of  the 
School  must  be  considered  as  decidedly  good.  In  the  early  part  of  January 
and  February  no  plants  (except  very  casual  ones)  were  observed ;  during  the 
three  other  quarters  of  February  the  numbers  were  9,  11,  19.  By  the  end  of 
March  there  were  62  plants  in  flower ;  by  the  end  of  April,  106 ;  of  May, 
210 ;  of  June,  264 ;  and  by  the  middle  of  July,  as  many  as  292 ;  after  this 
the  number  fell  off  rapidly,  only  261  being  in  flower  at  the  end  of  the  month, 
and  by  the  middle  of  September  249.  Plants  lasted  well  till  the  cold  of 
October,  when  the  numbers  in  the  four  quarters  were  237,  214,  178,  and 
(after  the  very  severe  frosts)  only  121.  For  many  of  these  latter  notices 
we  are,  as  usual,  indebted  to  the  Bev.  J.  Sowebbt.  In  November  the 
numbers  fell  off  still  more  rapidly,  only  42  being  in  flower  by  the  30th;  but 
the  mild  December  enabled  plants  to  hang  on,  as  it  were,  no  less  than  81 
being  found  by  the  18th  by  E.  B.  Badcock  and  B.  W.  Bickards,  and  on  the 
6th  December  a  specimen  of  the  Sloe  {Prunua  spinosa)  were  found  in 
flower  by  Dr.  Fergus. 

The  dates  of  proper  first  flowering  are  only  entered  in  the  table  (except 
in  any  special  instances).  In  some  cases  stragglers  appeared  for  some  time 
before  the  plants  could  be  properly  said  to  come  into  flower ;  these  "  casuals  " 
have  been  omitted.  In  many  instances,  also,  several  boys  brought  in  a  "first 
notice  "  of  the  same  plants.  Only  one  has  had  his  name  entered  in  the  table. 
The  number  of  contributors  has  been  very  great,  and  though  a  few  may  be 
more  especially  noted  as  real  workers,  yet  the  number  of  both  claases  is 
greater  than  in  ordinary  years. 

Two  plants  have  been  added  to  our  List,  both  discovered  by  A.  E. 
Aldworth;  they  are  a  species  of  Fumitory  (Fumaria  confusa),  and  a  Wood 
Bosh  (Lutula  sylvatica).  The  former  is  rather  a  weed  of  cultivation,  and 
may  fairly  have  escaped  detection  before,  but  it  is  curious  that  the  latter  was 
only  found  for  the  first  time  on  the  expedition  taken  to  Chisbnry  Gamp  on 
June  12th. 
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Names  of  those  whose  Initials  oocnr  in  the  following  List :— 


J.W.A. 

••• 

•  •• 

J.  W.  Adamson 

A.  El*  A. 

••• 

•  •• 

A.E.  Aldworth 

F.8.A. 

••• 

•  •• 

F.  S.  Alston 

W.J.  v.B. 

«•• 

•  •• 

Bev.  W.  J.  V.  Baker 

M.A.B. 

••« 

•  •• 

Bey.  U.  A.  Bayfield 

F.S.B. 

tt« 

•  •f 

P.  S.  Bent 

JcJft.jJ* 

••• 

•  *i 

J.  M.  Beresford 

H.B.B* 

••• 

•  •« 

H.  B.  Biid 

G.E.B. 

••• 

•  •■ 

C.  E.  BliBR 

C.M.B* 

••• 

•  •• 

G.  M.  Bnll,  Esq 

P.H.O. 

••• 

•  •• 

P.  H.  Gannon 

E.K.G. 

kM 

•  •• 

E.  K.  Ghambers 

H.j.e. 

•  •• 

■  ■f 

H.  J.  Gooper 

C.E.C. 

••• 

•  •1 

G.  E.  Gooper 

G.W.D.L. 

•  •• 

•  •• 

Bey.  G.  W.  DeLisle 

O.B. 

•  •• 

•  •• 

0.  Elton 

B.E.F. 

•  •• 

•  •• 

B.  E.  Few 

JCl. X  .J  .JTa  JLcJT* 

•  •• 

—  Fngate 

H.CB.f  • 

•  *  • 

•  •• 

H.  0.  B.  Foyster 

E.N.a. 

•  •• 

••• 

E.  N.  Gflxdiner 

H.o.a. 

•  •• 

•  ** 

H.  G.  Goodaore 

S.G.D. 

•  »• 

t«« 

S.  Grant-Dalton 

A.s.a. 

•  •• 

«#• 

A.  8.  Groye 

E.O. 

•  •■ 

•  •• 

G.G.L.H. 

•  •• 

•  •• 

G.  G.  L.  Hadow 

C.H. 

t»f 

•  •• 

G.  Hartley 

B.P.H.D. 

•  •• 

•M 

B.  P.  Hart-Dyke 

T.N.H.8. 

••• 

«•» 

T.  N.  Hart-Smith,  Esq. 

M.B.L. 

•  •• 

•  •• 

M.  B.  Lloyd 

W.H.M. 

t  •• 

•  •• 

W.  H.  Macdonald,  Esq. 

F.H.M. 

•  •• 

•M 

P.  H.  Maddook 

W.M. 

•§• 

tM 

W.  Hansen,  Esq. 

G.T.K.M. 

•  •• 

•  •• 

G.  T.  K.  Maurice 

jL»OL»Jm 

■  •■ 

••« 

A.  Meyrick-Jones 

B.F.M. 

•  •• 

■  •• 

H.  P.  Mnllens 

L.C.W.O. 

tt« 

.•« 

L.  G.  W.  Ogboume 

G.E.O. 

•  •• 

•  •• 

Miss  G.  E.  Ormerod 

EJLO. 

•  •• 

•M 

Miss  E.  A.  Ormerod 

M.P. 

••• 

■•• 

Miss  Preston 

E.P. 

•  *• 

•M 

Miss  E,  PtestoQ 

94 


H.B.  ..•  Mt  H.  BiohardsoD,  Esq. 

B.W.B.  ,..  ...  B.  W.  Biokards 

H.B,B.  ...  ...  H.  B.  Bickards 

G.S.B.  ...  ...  G.  S.  Bonpell 

C.S.  ...  ...  Bev.  C.  Soames 

J.S.  ...  ...  Bev.  J.  Sowerby  ^ 

G.H.S.  ...  .••  G.  H.  Stileman 

E.P.T.  ...  ...  E.  F.  im  Thum,  Esq. 

O.P.W.  ...  ...  O.  F.  Waterfield 

J.P.W.  ...  ...  Bev.  J.  P.  Way 

J.S.W.  ...  ...  J.  S.  Wilson 

H.W.  ...  ...  H.  Woolner 

F.W.Y.  ...  ...  P.  W.  Yeafcea 


CULTIVATED  SPECIES. 
Lilao  (Syringa  vulgarU),  May  7,  H.B. 
Labomnm  (Oyiiiui  Laburnum),  May  14. 
Scarlet  Bibes  (Bihes  Sa/ngumium),  March  21. 
Gomel  Tree  (Comus  Mascula),  March  4,  T.N.H.S. 
Bladdemnt  (BtaphyUa  jpinnata),  May  8. 
Honeysnckle  {Lowiemra  CaprifoUum),  fall  May  29. 
Larch  (Lart«  Europosa),  March  16,  P.H.M. 
Winter  Aconite  (Sranihys  hiemaHs),  Feb.  8. 
Gorydal  (Corydalis  solida),  March  14. 
Horse  Chestnut  (^mcuJus  Hippoeastanum),  May  7,  P.H.M. 
Syringa  (Philadelphus  coronarius)^  June  18,  A.E.A. 
Snowberry  (SymphorieivrpuB  r^cemogot),  June  6,  B.W.B. 
Mountain  Ash  (Pyru$  Aucuparia),  May  12. 
Bye,  May  21. 
Wheat,  Jnne  18,  J.S.W. 
Parley,  June  18,  A.E.A. 
Oat,  Jnne  25,  A.E.A. 
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AweTnopo 

nemoroGa  .m  Mch.  1,  E.G. 
Ifjosiinis 

minimiiB    ...  Ap.  30. 
Bammcnloa 

peltatoB Ap.  SO. 

penicillatus    Ap.  10. 

Brouetii  fall  Jn.  2%  H.G.G. 

Flammnla      Jj.  14. 

anricomnB...  Mch.  15,  K.G. 

acris ,  Ap.  12. 

repens    My.  5,  L.C.W.O. 

bnlboEUs    ...  Ap.  10. 

parv^ifloms      My.  9, 

anrensia    ...  Mj.  29. 

Ficaria  Feb.  20. 

Caltha 

palnstris   ...  Feb.  28»  J.S.W. 
Helleboms 

Tiridis    ....    Mch.  6. 
Aqnilegia 

Tulgaria  ..  ..  My.  28,  E.K.C. 
Papayer 

ShcMus   Jn.  18,  J.8.W. 

dnbinm 

a.  Lamottei  Jn.  28. 

b.  Leooqii     Jn.  25,  A.S.6. 
Argemone...  My.  29,  O.E. 

Chelidoniiim 

majiis    My.  3. 

Fomaiia 

confiua Jy.  2,  A.E,A. 

oflficinaliB  ...  May  15,  E.K.C. 
Raphanns 

Bi^hanis- 

triun My.  29,  H.G.G. 

Sinap'iB 

aireosis    ...  My.  5.  E.K.C. 

alba   My.  17. 

Braaaica 

olenoea    ...  Ap.  29. 


Bntabaga  •••  Ap.  20,  A.S.G* 

Bapa ••  Ap.  18. 

Diplotazis 

mnralis ......  My.  18,  E.K.C. 

Sisymbriiun 

officinale    •••  My.  29. 

Alliaria Ap.  18. 

Cardamine 

pratensis  ...  Ap.  8,  K.G. 

hiranta  Feb,  24,  E.F.T. 

sylvatica  ...  My.  8. 
Arabis 

thaliana    ...  about  My.  5. 
Barbarea 

Yulgarifl May  8, 

l^aBtnrtiun 

officinale   ...  Jn.  11,  P.H.M. 
Armoraoia 

rostioana  ...  My.  80,  A.8.G. 
Draba 

yema abont  Mch.  6. 

Thlaspi 

anrense My.  12. 

Capeella 

Bnrsa-paBto- 

ria Feb.  28,H.G.G. 

Lepidinm 

campestre...  My.  18>  F.S.A. 
Senebiera 

Coronopos      Jn.  14. 
Helianthemnm 

volgare  ....  May28,H.G.G. 
Viola 

odorata Mch.  7,  G.G.L.H. 

hirta Mch.  18,  P.S.B. 

sylyatica 

a  Biyiniana    Mch.  24,  P.S.B. 

b  Beichenba- 

chiana   ...  Ap.  4,  G.S.B. 

canina by  May  27. 

tricolor May  16,  B.B.F. 
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arrenBifl    ...  Moh^  25,  W.J.y.B. 
Folygala 

Tnlgaris    ...  May  8,  F.S.A. 

ozyptera  ...  by  May  28,  B.W.B. 

depressa   ...  May  29. 

oalcarea    ...  Ap.  90,  G.E.G. 
Silene 

inflata    Jn.  1. 

Lyohnis 

yespertina      May  2,  W.H.M. 

dinma   ......  Ap.  28. 

Flos-cnonli     Jn.  6,  P.H.M. 

Githago Jn.  27. 

Moonohia 

eveota    ••  ...  Jn.  6,  G.W.D.L. 
Cerastimn 

glomeratnm   Ap.  17,  H.G.G. ;  Jn. 

29. 

tririale Mch.  SO. 

Stellaria 

media    .•«.<•  Feb.  12. 

Holostea  ...  Ap.  1.  II.W.B. 

graminea...  May  21. 

nliginosa  ...  May  15,  E.E.G. 
Arenaria 

trineryis    ...  Ap.  28. 

serpyllifolia   Mch.  SO,  Jn.  19. 
Bagina 

apetala  May  13. 

procnmbena   May  6. 
Spergnla 

arvensis    •«•  Jn.  29. 
BoleranthnB 

annnns  ......  Ap.  17. 

Hyx>6rionm 

perforatmn     Jy.  15. 

tefcrapfcernm   Jy.  4,  (onlfc.) 

hnmifosnm     Jy.  2,  i/.E.C. 

puJohmm  ...  Jy.  6. 

hinutom  ...  Jy.  10,  P.H.M. 


Malva 

mosobata  ...  Jy.  15,  G.W.D.L. 

sylyestris  ..  Jn.  9,  H.G.G. 

rotnndifolia    Jn.  24, 
TUia 

intermedia     aboni  Jy.  14,  A.E.A. 
Linnm 

cath&rfcionm    May  21. 
Geranium 

phasttm by  May,  28,  A.E.A. ; 

E.K.O. 

pratensd    ...  May  80,  A.E.A. 

pyrenaionm    May  80,  J.S.W. 

molle     Ap.  20. 

dissectnm...  May  27,  E.K.C. 

oolnmbinnm  May  28. 

Inoidom May  12,  F.S.A. 

Bobertiannm  Ap.  28,  W.H.M. 
Oxalis 

Acetosella...  Mob.  18,  B.W.B. 
Ilex 

Aqnifolium     May  15, A.E.A. ;  H.W. 
Enonymns 

curopocua   ..  May  22,  B.W.B. 
Bbamnns 

oatharfcions     May  29,  A.S.G. 
Acer 

Psoudo-pla- 

tanos May  6,  A.E.A. 

campeetre...  May  15,  A.E.A. 
Ulex 

europsBUs  ...  Feb.  28,  E.K.C.;  by 

Sept.  29. 
Genista 

anglica  May  22,  P.H.M. 

tinctoria    ...  Jn.  18,  P.H.M. 
Sarothamnua 

Bcoparius  ...  May  21. 
Ononis 

aryensia Jy.  10. 


Anthyllis 

TQlneraria.*.  May  17,M.A.B. ;  May 

23,  F.W.Y. 
Hedioago 

lapnlina    ...  May  5,  E.K.G. 
Melilotns 

officinalis  ...  Jy.  10,  E.N.G. 
Trifolium 
.  pratense    ...  Ap.  23. 

medium......  Jy.  10. 

incamahiin     full  May  29. 

hybridnm  ...  Jn.  8,  A.K.A. 

repens    May  23,  E.K.G. 

procnmbens    Jn.  4. 

minus    Ap.  28,  C.E.G. 

liOtns 

candcolatos   May  15.  P.H.M. 
Afltragalns 

glycyphyllns  by  Jy.  10. 
Hippocrepis 

oomosa May  28,  E.K.G. 

Onobrychis 

satiya May  22,  A.E.A. 

Yicia 

hizBota  May  3. 

tetraaperma  Jn.  4. 

Cracca  by  Jy.  2,  E.E.G. 

Bylyatioa   ...  Jn.  10,  E.N.G. 

■epinm  Ap.  18. 

satiya    May  12. 

an^niBtifolia    Jn.  12. 
Lathyms 

pratensia  ...  May  SO,  E.K.G. 

Bylvestris  ...  by  Jy.  10,  E.N.G. 
Orobna 

tnberoans  ...  by  Ap.  20. 
Pmnos 

spinoea   Ap.  20,  G.E.G. 

Ayiom   abont  Ap.  20,G.M.B. 

Spiraea 

XThnaria    ...  Jn.  14. 
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Filipendnla    Jn.  15,  (ouH.) 
Agrimonia 

Eupatoria ...  Jn.  18,  E.K.G. 
SangniBorba 

offioinalia  ...  fall,  Jy.  10,  E.K.G. 
Foterinm 

Sanguiaorba  May  8,  B.W.B. 
Alohemilla 

oryensia     ...   Mob.  10. 

Yolgaria... ...  May  5,  II.G.G. 

Potentilla 

Fragarias- 
tram  Feb.  28. 

Tormentilla    May  0,  E.K.G. 

reptana  ......  May  28, 

anaerina    ...  May  6, 
Fragaiia 

vesoa  .........  Ap.  17. 

Babaa 

IdsBna May  23,  A.S.G. 

diaoolor Jy.  19. 

oorylifoliua     Ju.  29. 

casaina    May  t\  A.E.A. 

Geom 

nrbanom  ...  May  15,  H.G.G. 

intermedium  May  6,  T.N. U.S. 

rivale Ap.  3\  E.P. 

Boaa 

tomentosa  ..  Ju.  12,  B.W.R. 

rablgioosa...  Jy.  14. 

oanina    May  29,  E.K.G. 

aryensia ByJn.  22. 

GrataB^na 

Oxyacantha    May  18th,  B.W.B. 
Pyraa 

Malna Ap.  29,  G.E.G. 

Epilobiam 

angnatifo- 
lium'  Jy.  3,  E.N.G. 

hiraatum  ...  Jy.  10,  H.B.  (Binok« 

knoll),  Jy.  19. 
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parvifioram    Jn.99,E.N.G.  (Cbisel- 

don)  ;       Jy.      21, 
A.li.A. 

mODtannm      Jn.  18,  E.N.G. 
Circasa 

lutetiana   ...  Jn.  29,  H.B. 
Callitr!ohe 

vema Ap.  28. 

platjcarpa      fall  Jn.  14. 
Bryonia 

dioioa.. May  SI,  A.S.G. 

Bibes 

Grosanlaria    Moh.  24. 

rnbram Mch.    16,    Mch.    28, 

P.H.M. 
Sedam 

Fabaria Aug.  1  (oult.) 

acre    Jn.  20. 

reflexnm    ...  Jy.  6, 
Seropenrivam 

teotoram  ...  Jy.  19. 
Saxifraga 

tridaotylites  Ap.  10. 

grannlala  ..  Ap.  28. 
ChrjBOspleniam 

oppositifo- 

linm    fall,  May  12. 

Sanioala 

enropsBa May  14,  W.H.M. 

Helosoiadinm 

nodifloram      Jy.  2,  A.E.A. 

innndatam      Jy.  14. 
iBgopodiam 

Podagrarla     May  29,  H.G.G. 
Baniom 

flezaosam  ...  May  23,  E.E.C. 
Pimpinella 

Saxifraga...   (May     27,   E.K.C.) ; 

Jy.  14,  T.N.H  S. 
Sinm 


angofltifo- 

linm   Jy.  31. 

(Enanthe 

fistalosa  *....  Jn.  30  (oalt.) 

crocata  ......  Jn.  23,  J.S.W. 

jSithnsa 

Gynapiam  .••  Jy.  2,  A.E.A. 
Slana 

pratensis   ...  fall,  Jy.  10,  E.K.G. 
Angelica 

sylyeatris  ...  Jy.  29. 
Pastinaoa 

satiya     Jp.  24. 

Heracleam 

Sphondyliam  May  27,  J.S.W. 
Daaoas 

Caroia  Jn.  19. 

Torilis 

Anthrisona      Jn.  24. 
CbsBrophyllam 

aylyeatre   ...  Ap.  16,  A.E.A. 

temalnm    ...  May  28. 
Soandix 

Peoten- 
Veneria  t.«   May  5,  A.E.A. 
Contnm 

xnacnlatam     Jy.  15. 
Hedera 

Helix aboat  Sep.l3,P.H.M. 

Comna 

aangainea...  Jn.  21,  G.W.D.L 
Adoxa 

Moaohatel. 

Una    Mob.  5,  H.G.G. 

Sambaona 

nigra Jn.  6,  B.W.B. 

Yibarnnm 

Opulaa  May  29,  J.S.W. 

Lantana    ..    Ap.  28,  C.E.C. 
Lonioera 
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onm    Jd.  24,  B.W.B. 

Galiam 

crQoiatnm  ...  A  p.  30. 

▼ernm    Jn.  30,  E.N.G. 

Mollngo Jn.  20,  P.W.Y. 

■axatile May  30,  H.G.G. 

palastre    ...  Jn.  30,  E.N.G. 

o.Witheringii  Jo.  24. 

Aparine May  8,  W.M. 

tricomo Jn.  4. 

Asperala 

odorata Ap.  28. 

eynanohica     Jn.  27,  H.G.G. 
Sherardia 

arrensis     ...  Ap.20;  J7.14,R.W.B. 
Valeriana 

dioica Ap.  29. 

offloinalis  ...  Jn.  4,  M.P. 
YaleiiancIIa 

oUtoria  Mch.  30. 

dcntaU Jy.  6,  T.N.H.S. 

Dipsacns 

pilosna   about  Jy.  29  (oolt.) 

Scabioea 

soccisa    ....    Jn.   29   (Chiseldon), 

B.B. ;       Ang.    8, 
W.H.M. 

oolambaria     Jy.  6. 

arrensis     ...  Jn.  12,  H.J.G. 
Cardanfl 

nntans   •••...  Jn.  24. 

ori^pns  .....I  May  28. 

lanoeolataa     Jy.  14. 

palnstria    ...  Jn.  7,  E.K.C. 

toberoaas  ...  Jn.  27  (onlt.) 

piatenais  ...  by  Jn.  29,  A.S.G. 

acanlia  Jy.  4,  E.K.C. 

arrenaiB  ....  Jn«  29  (Chiseldon), 

A.S.O. ;  Jy.  9« 
Arotiiim 


majus Jy.  81. 

xninns... •••...  Jy.  30. 

intermedium  Jy.  25,  A.S.G. 

nemoroenm     Jy.  81. 
Serratala 

tinotoria    ...  Jy.  6. 
Centanrea 

nigra Jn.  24,  A.S.G. 

Scabiosa   ...  Jn.  18,  B.W.B. 
Chrysanthemiun 

segetam    ...  Jy.  14,  T.N.H.S. 

Lencanthe- 

mnm  •••...  May  17,  P.H.M. 
Matricaria 

Partheninm    by  Jy.  9. 

inodora Jn.  19»  A.E.A* 

Anthemis 

Cofcula   Jy.  1,  E.E.C, 

Achillea 

Millefolium    Jn.  6,  A.E.A. 
Artemisia 

valgaris......  Aug.  1  (cult.) 

Gnaphalinm 

uliginoanm     Jy.  9. 
Senecio 

vulgaris Feb.  8,  A.E.A. 

Jacobflsa    ...  Jy.  1,  A.S.G. 

aqaaticus   ..  Jy.  6,  E.K.G* 
Bellia 

perenni0...,M  Feb.  10,  E  E.G. 
Tossilago 

Farfara..MM  Feb.  11,  A.E.A. 
Petasites 

vulgaris .....  4  Mch.  4, 
Ciohorinm 

Infcybus.M  ..  Jy*  25,  AtS.G. 
Lapsana 

communis  «••  Jn*  24. 
Hypochcdris 

radioauitM  •••  Joa  12. 
Leontodon 


hirtns Jy.  2. 

hispidns    ...  May  28,  A.E.A. 

antamnalis     Jn.  19. 
Tragopogon 

minor    May  18,  P. S. A. 

Taraxacum 

officinale    ...  Mch.  9,  E.K.O. 
Sonohna 

asper Jn.  10,  E.E.C. 

arTonsis by  Jy.  80. 

Grepis 

▼irons    May  29,  E.l^.G. 

Hieraoium 

Filoaella    ...  May  18,  F.S.A. 

vnlgatum  ...  Jn.  80,  E.N.G. 

boreale by  Jy.  30. 

Phyteama 

orbicolare  ...  Jy.  10,  E.K.C. 
Campanula 

glomerata  ...  Jy.  8,  E.K.0 

Tracheliam     Jy.lO  (Binck-knoll), 

P.Q.M. 

rotnndifolia    Jy.  8,  E.K  0. 
Specnlaria 

hybridQ full,  Jy.  14,  T.N  H.S. 

Callnna 

vulgaris Jy.  25,  A.E.A. 

Frazinna 

excelsior    ...  Ap.  18. 
Lignstrnm 

mlgare Jn.  26,  H.G.G. 

Yinca 

major     May  21,  A  E  A. 

minor Moh.  13. 

ErythrsBa 

Gentanrium    Jy.  15. 
Menyanthcs 

trifoliata   ...  May  8, 
Oonvolvnlaa 

arrensiB Jnae  12  (Savemake), 

B.W.E.  i  Jn.  24. 
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sepiam  Jy.  19 

Solanam 

Dulcamara  May  27,  J.S.W. 
Yerbascum 

TbapBQS     ...  Jn.  25,  E.E.G. 
Scropbnlaria 

Balbiflii Jn.  19. 

nodosa  May  28. 

Linaria 

Cymbalaria  seyeral  May  2. 

vulgaris Jy.  1,  B.K.O. ;  Jy.lO. 

minor     Jn.  24,  A.  S .  G. 

Yeronioa 

hederifolia  ..  Mch.     21,      P.S.B. ; 

Oct.  6,  J  S. 

polita Feb.  11,  H.G.G. 

Bnxbaumii  Feb.  F,  A.E.A. 

arvensis Ap.  20. 

serpyllifolia  Ap.  5. 

officinalis  ..  Jn.  8,  A-E  A. 

ChamiBdrys  Ap.  23,  W.H  M. 

montana    ...  May  8. 

Bcutellata  ...  Jn.  7,  G.E.O. 

Anagallis  ...  Jn.  14. 

Beooabnnga  May  23,  G.E  B. 
Euphrasia 

officinalis  ...  Jn.  18,  H.B  B. 
Bartsia 

Odontites  ...  Jy.  1,  EKO. 
Pedicnlaris    ... 

sylvatica    ...  May  2,  W.U  M 
Bhinanthns 

Grista  galli  May  14,  H  P  M. 
Melampymm 

pratense    ...  May  28, 
Lathrsea 

squamaria...  Mch.  19,  J.S.W. 
Orobanohe 

elatior    full,  Jy.  19. 

minor    Jy.  14,  T.N. H.S. 

Mentha 
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biimte  ••.«•  Avg.6,  W.H.H. 

arrenaiB Jj.  25,  A,S.G. 

Thymus 

Serpyllaiii...  Jii,5,  E.A.O. 
Oalmininfcha 

Olmopodinm  Jy.  10,  Q.W.D.L. 
Nepeto 

Calaria  •...••  Jy.  18  (cult.) 

Glfwhomft  ...  Moh.  81,  S.Q.D. 
FkmMQa 

▼nlsariB  .••.••  Jn.  11,  B.W.B. 
Ballota 

nigra Jn.   29  (Ohiaeldon), 

A.E.A. ;    Jy.    22, 

A.s.a. 

Staohys 

Betonioa    •••  Jn.  24. 

paloatria   ...  Jy.  24^  B.W.B. 

BylTatica  .•«  Jn.  4,  E.E.O. 
Galeopsis 

Ladannm  ...  Jy.  18^  B.K.O. 

Teirahit Jn.  27,  A.E.A. 

Laminm 

amplezioanle  Jy.  6. 

pnrpnfenm     Feb.  8,  A.B.A. 

albnm    Moh.  7,  F.W.Y. 

Galeobdoka  Ap.  20. 
Ajnga 

lepittU Ap.  28,  E.F. 

Bdbinm 

Tolgare  ..••••  Inlly  Jy.  4, 1.K.O. 
XiithoBpcnnnni 

offioinale  ...  May  18. 

armenae Hay  2,  W.H.1C. 

MyoMfcia 

palnatris   ...  May   29,    (Pewwy), 

J.S.W.I  Jn.l2. 

arrenaii    ...  Mob.  19,  H.B.B. 

oollina   ...•••  Ap«  17. 

Tenioolar  ...  about  May  6. 
Anohaaa 

armiis.M.M  May29,  F.SA. 


Borago 

offioinalui  •••  Jy.  2,  (onlt.) 
Symphytum 

offioinale   ...  Ap.  24^  W.H.M. 

asperrimnm    fnll  Jn.  1,  A.E.A. 
OynogloBsnm 

offioinale   ...  Jn.  8,  B.W.B. 
Primola 

vnlgariB    ...  Feb.  11,  H.Q.G. 

offioinaliB  ...  Ap.  4,  B.P.H.D. 
Lyaimaohia 

Kammnlaria  by  Jn.  29,  (OhiaeL 

don)  P.H.O, 

nemomm  •«•  May  11,  F.S.A. 
Anagallis 

arTensia     ...  Jn*  19. 
Plantago 

major...  .••..  Jn.  8,  F.8.A. 

media May  S  8,  J.W. A. 

lanoeolata...  byAp.28. 
Chenopodinm 

albnm    Jn.  19. 

B.  Henrioua   Ap.  28. 
Atriplez 

an£^ti{olia    Jy.  14. 
Bnmez 

oonglomera- 
tna     ......  Jy.  10. 

nemoroBua      Jn.  24. 

obtnaifolina    May29,B.E.O. 

oriapna  May  27,  J  8  W. 

Hydrolapa* 
thnm Jy.  80. 

Aoetoaa....**  May  17. 

Aoetoaella...  by  May  12. 
Polygonum 

Conyolmlna  Jn.  24. 

aTionlare  •••  Jn.  4^  B.K.O. 

Persioaria ...  Jy.  11,  A.E.A. 

amphibinm     Jy.  81. 

Biatorta..  ...  May.26,  M.P. 
Daphne 
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Mezeream...  Feb.  28,  J.S.W. 

Laureola  ...  Moh.  4,  A.EJL 
BaznB 

■emperyirens  Moh.  10|  H.Q.G. 
Eppliorbia 

Helioaoopia    May  28t 

amygda* 
loidea     ...  Ap.  28. 

PepluB  Jn.  21. 

ezigna   Jn,  2^^  A.B.G. 

Meroarialis 

.    perenniB    ...  barren  Feb.  26,  E.K.G. 

fertile  Moh.7,O.G  Ji.H. 
Urtipa 

dioioa May  28. 

nreoB )fay  8. 

nimoB 

BnberoBa    ...  Moh.  23. 

montana   ...  Moh.  9. 
.    QaercaB 

Bobnr    MQy28,H.G.G« 

Corylns 

ATellana   ...  barren  Feb.  21,  J.S.W. 
fertile  Feb.  14«  C.E.O. 
Baliz 

triandra    ...  Moh.  28. 

TiminallB  •••  Moh.  7|  G.T.K.M. 

caprea  Moh.  22. 

PinnB 

sylyefitriB  ...  May  29,  E.E.G. 
TaziiB 

baooata  ....••  Moh.  8. 
Bparganiam  . 

simplex Jy.  16,  G.W.D.L. 

Anzm 

maonlatnm     Ap.  20. 
Zanniohellia 

paloBtriB  ...  fDllJj.lO,(Binok.lnioll) 
Alisma 

Flantago  ...  Jy.  11,  E.K.G, 
OrohiB 

pyramidaliB   Jy.8,E.N.G, 


natalata    ...  Jy.  14,  E.K.G. 

ICorio May  8,  B.W.B. 

masonla Ap.  20,  C  S. 

inoamata  ...  Jn.  7,  G.E  O. 

maonlata  ...  Jn  6,  E.A.O. 
Gymnadenia 

oonopBea   ...  Jn.  14,  E  N.G. 
Habenaria 

▼iridiB    Jy4,  HG.G. 

bifoUa   (Jn.  1,  A.E.A.) 

ohlorantha..   Jn.  5,  E.A.O. 
Hermininm 

MonorohiB      Jy.  13,  £  N  G. 
LiBtera 

ovata May  15,  (Ramsbaiy), 

A.M.J. ;  May  28. 
A.£tA. 
Keottia 

NidQB.ayiB      May  80,  J  P  W. 
Cephalanthera 

grandiflora     bnd  May  29,  A  S.G. 
IriB 

fcBtidiBBima    Jy.  9,  (oalt). 

FsendaooniB  Jd.  18,  W.H.M. 
NaroiBBOB 

Paendo* 
naroiaanB    Hoh  9,  E.N.G. 
Galanihna 

niyaliB   Feb.  18,  B.K.O. 

TamuB 

commnnifl ,..  Jn.  1,  J  0.W. 
PariB 

qnadrifolia     full  May  16,  H.G.B.F. 
Polygonatnm 

multiflomm    May  16. 
Oonyallaria 

majalia May  2. 

BuBons 

aonleatna ....  Ap.  10. 
Soilla  . 

nntanB  Ap.  28,  W.H.M. 

AUinm 


nfnnnm..*,,.  May  12. 
Lvsala 

pilofla    Mob.  12. 

campeeiria      Mch.  25. 

JllOCIIS 

effofliiB   Jd.80,  E.N.G. 

glanens  ......  Jj.  19. 

lamprocarpofl  Jy.    10,   (Binok-knoll) 

E.N.G. 

bafoniot    ...  Jj,  10  (Binok-knoll ) 
Beirpns 

paloatria    ...  Jn.  16,  T.K  H.S. 

laonstrifl J7.  80. 

Owex 

panionlata...  May  8. 

mnricata   ...  May  23,  P.H.M. 

oralis     foil  Jane  29,  T.N.H.S. 

acata     foil  May  29,  M.B.L. 

glaaoa    Ap.  28. 

pnDoox  Ap.  4,  B.P.J.F.M.F. 

pendola     ...  May  22,  (onlt.) 

BylTatioa  ...  May  8. 

hirto May  2a 

palndoaa    ...  May  8. 

riparia  Ap.  28. 

Anthozaniham 

odorainm  ...  Ap.  11. 
DigT^hiB 

anmdinaeea  Jn.  14. 
Phalaria 

canarienns     Jn.  14,  G.T.K.M. 
Alopeonma 

agrettia May  15,  B.B.F. 

genionlatna    Jn.  14. 

pratanna  ...  Ap.  18. 
Phlenm 

pratenae    ...  Jn.  19. 
Agroatifl 

wJbtk   Jn.  29. 

Tnlgarifl Jn.  24. 

Hmam 

Ap.  90. 


Aira 

0898pitosa  ...  Jn.  14. 
Arena 

flayesoens ...  Jn.  12. 

pnbesoens ...  May  2. 

pratensifl  ...  May  21. 

elatior    Jn.  1. 

HolouB 

mollia    Jn.  24. 

lanatoB May23,  J.S.W. 

Eoeleria 

orifltata  ...  ..<  May  29. 
Melica 

nni  flora Ap.  20. 

Catabrosa 

aqnatioa    ...  Jn.  14. 
Glyoeria 

floitans  ....••  Jn.  12,  A.B.A. 

plioata  May29,  F.S.A. 

aqnatioa    ...  Jn.  24. 
Soleroohloa 

rigida Jy.  2,  E.E.G. 

Poa 

annua    Feb.  28.  A.E.  A. 

nemoraUfl  ...  Jn.  17|  J.B.W. 

pratenBia   ...  Ap.  20. 

tririalia May  28. 

Brisa 

media May28,E.E.O. 

Oynosnma 

oristatna    ...  May  28. 
DaotyliB 

glomerata...  May  8. 
FeBtnoa 

Boinroides ..«  Jn.  24. 

OTina May  12. 

mbra May  2. 

elatior   fnll  Jy.  10. 

b.  amndi- 
naoea Jn.  14. 

pratenBiB  •••  Jn«  19. 
BromiiB 


84 


giganteufl  ...  Jj.  9. 

asper Jo.  12. 

ereotas Ap.  18. 

BteriliB  MajlS.  O.H. 

raoemoBUB...  Jn.  14. 

oommntatns  Jj.  9. 

moIliB Ap.  88. 

Braohypodinm 

QrlyafcioTun     Jy.  8. 
Tritionm 

oamnnm    ...  Jj.  9. 

repens   Jn.  84. 


Loliam 

perenne  •..•«•  May  7*  P.H.M. 

Italionm    ...  Jn.  19. 
Hordeam 

pratense Jn.  29,  A.S.G. 

Botryohivm 

Lnnaria Hay  9,  P.H.M. 

Xqaiaetiun 

aryense ......  Ap.  10. 

palMtre May29,  S.K.C. 

limoenm    ...  May  22,  A.E.A. 
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ORNITHOLOGICAL  REPORT  FOR  1880. 


OnriTHOLOGT  oertainlj  does  not  floTirish  in  the  College ;  and  thongh  we  haye 
managed  to  eecnre  a  very  tsAr  list  of  *' notices,"  it  is  mainly  owing  to  Mr. 
Colexnan  and  C.  E.  Cooper  that  we  have  done  so.  It  seems  to  be  a  fixed  idea 
that  there  is  nothing  to  be  done  in  Ornithology  when  "  egging  season "  is 
orer,  and  nntil  we  g^t  an  Ornithologist  among  the  Masters  we  shall  always 
haye  difficulty  in  keeping  this  branch  of  Natural  History  even  moderately 
represented. 

The  extremely  severe  winter  of  1879 — 1880  caused  great  mortality  among 
the  Birds,  or,  at  all  eyents,  their  nnmbers  were  perceptibly  diminished  in 
the  earlier  part  of  the  year ;  and  as  the  foliation  of  the  trees  was  yery  late, 
the  nesting  began  before  the  few  remaining  birds  conld  get  proper  shelter, 
oonseqiiently  bird's  nesting  was  painfully  destmctiye,  one  party  (not  College 
boys)  alone  taking  as  many  as  49  eggs  on  one  afternoon  early  in  April.  This 
might  possibly  show  that  the  destmotion  oi  the  old  birds  was  not  as  great 
M  appeared  at  first  sight. 

The  migration  of  some  birds  has  been  curious.  In  the  Eastern  oounties» 
Mr.  Cordeaux  writes  '*We  must  look  to  general  causes  for  the  apparent 
scarcity  of  birds.  I  know  in  this  district  all  our  birds  left  us  '  helter  skelter ' 
cm  the  outbreak  of  the  seyere  weather  in  December.  Up  to  that  time,  except 
in  the  case  of  the  Tnrdidae,  we  had  no  apparent  scarcity ;  as  for  larks  the 
msh  on  to  our  East  Coast  this  autumn,  throughout  October,  Noyember,  and 
half  December  was  tremendous,  day  by  day,  and  hour  by  hour ;  no  danger 
of  the  lark  either  becoming  extinct  or  eyen  scarce  as  some  writers  in  the 
Times  surmise."  la  a  sohsequent  letter  he  says  "  Larks  continued  to  come 
by  thousands  up  to  the  27th  December.  I  daresay  you  have  seen  remarks 
in  the  papers  about  the  soaroity  of  Fieldfares.  They  haye  been  most  abun- 
dant since  about  January  20th  in  this  district,  immense  numbers  crossed 
during  the  last  fortnight  in  January— old  birds.  I  suppose  that  a  reason  for 
this  may  be  the  eomparaHve  mildness  of  the  Scandinayian  winter  compared 
with  what  we  haye  experienced  in  the  middle  and  southern  zones  of  Europe." 

Larks  certainly  were  not  scarce  about  Marlborough.  At  Ayebury,  Mr. 
Kemm  writes  "  Larks  haye  not  been  so  numerous  as  usual  during  the  late 
winter.  There  has  been  little  for  them  to  feed  on  hercj  and  perhaps  that 
accounts  for  their  being  so  abundant  near  Marlborough,  as  they  would  haye 
plenty  of  young  grass  in  the  meadows  near  the  Kennett  to  feed  on.  Snipe 
hare  been  plentiful.    A  large  fiock  of  wild  geese  was  about  here  for  two  or 
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tbree  days  in  December.  FieldfareSi  nsnallj  so  very  common,  hAve  scarcely 
made  an  appearance  this  winter ;  I  hare  only  seen  one.  Blackbirds,  thmshes, 
and  red-wings  have  also  been  rery  scarooi  as  well  as  most  of  the  smaller 
birds,  with  the  exception  of  the  house  sparrow,  which  has  been  as  plentiful 
as  erer." 

From  these  few  quotations  it  will  be  seen  that  a  vast  deal  more  than 
mere  egg-collecting  might  employ  the  spare  time  of  any  interested  in 
Ornithology. 

Two  flocks  of  wild  geese  (50  or  GO  each)  were  seen  flying  near  the  town 
from  E.  to  W.  on  6th  December,  1879,  on  which  day  a  Groosander  was  shot 
at  Stitchcomb  by  Mr.  B.  Butler,  Junr. 

The  only  other  rarities,  of  which  I  haye  heard,  and  which  has  not  been 
hitherto  noticed  is  the  Black  Tern,  two  specimens  of  which  were  shot  about 
the  middle  of  May,  one  at  Hungerford  and  the  other  at  Bamsbury. 

Peregrine  Falcon — Shot  near  the  Cemetery,  Nov.  12. 

Hen  Harrier — Shot  on  Erchfont  Downs,  Dec.  81. 


;hose  whose  initials 

occur  in 

the  following  list : — 

A.E.A. 

... 

(•t 

A.  E.  Aldworth 

E.B.B. 

•  *• 

I** 

E.  B.  Badcock 

L.E.O. 

!•• 

•  •• 

L.  E.  CoUey 

C.E.C. 

•  •• 

••• 

G.  E.  Cooper 

E.P.J.F.M.F* 

... 

E.  P.  J.  F.  M.  Filgate 

H.G.d. 

•  .• 

••« 

H.  G.  Goodacre 

A.S.G. 

*•  . 

.•• 

A.  8.  Groye 

C.H. 

•  •• 

*•• 

C.  Hartley 

A..D.  V.H. 

*•• 

... 

A.  S.  V.  Hume 

P.H.M. 

t.l 

..« 

P.  H.  Maddock 

L.O.W.O. 

(.* 

*•• 

L.  C.  W.  Ogboume 

E.G.W. 

•  •• 

••• 

E.  G.  Waddilove 

A.A.W. 

•  •• 

*•• 

A.  A.  Wansey 

J.S.W. 

•  •• 

••• 

J.  S.  Wilson 

Kestrel— 3  eggs,  May  28,  C.E.C. 

Sparrow  Hawk — eggs.  May  14,  Coleman 

Long-eared  Owl— 1  eggs,  March  25,  AJLW. 

Tawny  Owl— eggs,  March  27,  E.P.J.F.M.F. 

Spotted  Flycatcher — 1  egg,  June  5,  C.E.C. 

Missel  Thrush — 4  eggs,  March  25,  L.C.W.O. 

Song  Thrush — eggs  (set),  April  4,  Coleman ;  young,  May  8,  C.E.C. 

Blackbird — eggs  (set),  March  20,  Coleman 
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Hedge  Accentor— 4  eggs,  April  9,  Y.  Head ;  yonng,  May  19,  C.E.G. 

Redbreast — 1  eggs,  April  9,  Y.  Head ;  young,  April  30,  Coleman 

Bedstart— [2  eggs.  May  15,  J.S.W.] 

Wheatear,  seen  March  28,  H.G.G. 

Sedge  Warbler— 2  eggs,  May  27,  O.E.O. ;  young,  June  7,  C.E.O. 

Beed  Warbler,  5  eggs,  June  8,  G.H. 

Garden  Warbler— 2  eggs,  Jnne  5,  C.B.O. 

Wlutethroat — singing.  May  8,  Coleman ;  1  egg,  June  5,  C.E.C. 

Greater  Tit— eggs,  April  26,  Coleman ;  [yonng.  May  27,  O.E.C.] 

Blne^Tit— 8  eggs.  May  6,  Coleman 

Cole  Tit— 14  eggs.  May  4,  C.E.C. 

Long-taQed  Tit— 9  eggs,  April  9,  Y.  Head 

Pied  Wagtail— eggs,  May  18,  Coleman 

Meadow  Pipit— 6  eggs,  June  9,  A.S.G. 

Black-beaded  Bunting — eggs.  May  10,  Coleman 

Yellow  Bunting — eggs.  May  14,  Coleman 

Chaffinch— 8  eggs,  April  27,  C.E.C. ;  young,  May  28,  H.G.G. 

House  Sparrow — 4  eggs,  May  11,  C.E.C. ;  young,  Juno  9,  C.E.C. 

Greenfinch — 3  eggs,  May  1,  F.  Head 

Goldfinch— 5  eggs.  May  18,  P.H.M. 

Linnet — 6  eggs.  May  17,  C.E.C. ;  young,  June  20,  C.E.C. 

Starlings — 3  eggs,  May  4,  C.E.C. ;  young  (just  hatched).  May  14,  C.E.C. 

Book — ^bnilding,  March  6 ;  4  eggs,  March  18,  L.E.C. ;  young,  April  20,  C.E.C. 

Jackdaw— 1  eggs,  April  24,  C.E.C. ;  young  (4  days).  May  14,  C.E.C. 

Magpie— 1  egg,  April  16,  C.E.C. 

Jay— «ggs.  May  14,  Coleman 

Green  Woodpecker— 1  egg.  May  26,  C.E.C. 

Lesser  Spotted  Woodpecker — captured  in  Sayemake  Forest  Deo.  21. 

Creeper — 1  egg  May  4,  C.E.C. 

Wren— 3  eggs  May  24,  C.E.C. ;  6  eggs  Jnly  2,  P.H.M. ;  young  June  9,  C.E.C. 

Nuthatch— 8  eggs  May  4,  C.E.C. 

Cnokoo — heard  in  S.  Forest  April  11,  Coleman ;  heard  April  20,  seen  April  18, 

C.E.C.-;  egg  in  Beed  Warbler's  nest  May  6,  Coleman. 
Kingfisher — 5  eggs  May  18,  Coleman. 
Swallow — seen  April  11,  Coleman ;  1  egg  by  May  24,  C.E.C. ;  feeding  young, 

Oct.  26,  E.B.B. ;  departed  by  Nov.  10,  Coleman. 
Martin— seen  April  11,  Coleman ;  seen  Nov.  18,  E.B.B. 
Sand  Martin— seen  April  15,  C.E.C. 

Swift — seen  May  11,  C.E.C. ;  3  eggs  June  2,  C.E.C. ;  young  June  24,  C.E.G. 
Bing  DoTO— 2  eggs  April  6,  C.E.C. 
Stock  Doye— 1  egg  March  22,  C.E.C. ;  young  (reared)  June  8,  C.E.C. 
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Partridge— paixed  Feb.  24^  B.G.W. 

Bed-legged  Partridge — 10  eggs  May  6,  Coleman. 

Peewit — 4i  oggBt  April  8,  A.S.V.H. 

Land  Bail— one  killed  hj  telegraph  wire  April  20,  Coleman  j   heard  May  1, 

G.B.C. 
Moorhen — 1  egg  April  26,  C.E.C. 
Wild  Dnck-^  seen  Feb.  28,  A.E.A. 
Little  Grebe— eggs  May  10,  Coleman. 
Widgeon — 2  shot  Jnne  21. 
Puffin — shot  in  Sayemake  Forest. 
Wryneck — shot  April  17. 
Stone  Cnrlew— shot  April  22. 
Black  Tern— shot  May  14. 
Yellow  WagtaQ— seen  about  March  28,  H.G.G. 
Short-eared  Owl — shot  May  6 ;  f onr  more  during  the  Antomn,  Coleman. 


[With  respect  to  the  notice  of  the  Golden  Ployer's  eggs,  recorded  in  last 
year's  Beport  as  being  taken  on  June  9,  the  Bey.  A.  C.  Smith  writes 
"  Can  this  be  coireot  ?  I  neyer  heard  of  the  Qolden  Ployer  breeding  in 
Wilts,  or  in  any  of  the  Southern  Counties  of  England.  The  Qreat 
Ployer,  which  in  breeding  plumage  so  much  resembles  it,  does  breed  on 
the  Downs  of  Wilts  occasionally :  may  not  this  be  the  bird  intended  P  " 
Doubtless  the  error  alluded  to  has  been  made,  and  the  word  Oreat 
should  be  substituted  for  Qolden  in  the  Beport  of  laet  year.] 
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ENTOMOLOGICAL  REPORT. 


LEPIDOPTEBA. 


Ths  following  list,  thoagh  not  as  long  as  it  might  be,  is  jet  longer  than  what 
we  generally  haye,  and  shows  good  work  on  the  part  of  some  members.  The 
great  prize  of  the  year  was  the  Camberwell  Beanty  {Vometsm  a/fUiopa) 
captured  on  the  80th  Angost  by  Mr.  Coleman.  There  was  a  little  sugaring, 
but  that  on  the  17th  Jnne  was  alone  sncoessfnl.  The  diffionlties  of  attending 
on  a  sugaring  eyening  are  snch,  that  it  will  probably  be  of  rare  oconxrenoe, 
bat  the  adyantages  are  so  great  that  if  members  and  masters  can  encounter 
the  trouble  of  going  out  of  an  eyening,  our  List  of  Captures  will  certainly  be 
yery  considerably  increased  and  new  species  almost  certainly  added  to  the 

IdSt. 

Name  of  those  whose  initials  occur  in  the  following  list : — 

F.S^A.  •••  •••  F.  S.  Alston 

A.J.B.  ...  ...  A.  J.  Badoook 

V.B.B.  ...  ...  V.  B.  Barrow 

W.F.B.  ...  ...  W.  F.  Blandford 

E.K.C.  ...  ...  E.  K.  Chambers 

C. ...  ...  ...  Mr.  Coleman 

C.E.C.  ...  ...  C.  E.  Cooper 

E.BJ).  ...  ...  E.  B.  Dawson 

A.EJ).  ...  ...  A.  E.  DawBon 

A.G.0.  ...  ...  A.  G.  Grenfell 

W.T.G.  ...  ...  W.  T.  GrenfeU 

A.S.G.  ...  ...  A.  S.  Qtoyb 

J.Z.M.H.  ...  ...  J.  Z.  M.  Hamilton 

W.B.H.  ...  ...  W.E.  Hardy 

C.H.  ...  ...  C.Hartley 

C.P.E.  ...  ...  C.  P.  Eoelle 

W.H.M.  ...  ...  W.  H.  Maodonald,  Esq. 

P.H.M.  ...  ...  P.  H.  Maddock 

N.M.  ...  ...  N.  Manders,  Esq. 

G.T.K.M.  ...  ...  G.  T.  K.  Maurice 

E.M.  ...  ...  E.  Meyrick,  Esq. 

A.G.P  ...  ...  A.  G.  Palgraye 

B.W.B.  ...  ...  B.W.  Biokards 
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H.B*Br* 

•  •  • 

•  •  • 

H.  B.  Biokardfl 

A.J.o* 

•  •• 

•  •• 

A.  J.  Shears 

6.A.G.S. 

•  •  » 

■  •• 

G.  A.  C.  Sim 

T.N.H.S. 

••• 

•  •t 

T.  N.  Eart-Sinith,  Esq 

W.G.G.S. 

•  •  • 

■  •• 

W.  G.  G.  Stokes 

W.N.V. 

•  •  • 

••« 

W.  N.  Villiers 

J.S.W. 

•  •• 

«  •  1 

J.  S.  Wilson 

RHOPALOCERA. 
Gonepterjx      Rhamni  —  Mch.      10, 
J.S.W. ;    May  20,    P.II.M. ; 
Sep.  27. 
Golias  Edasfr— Aag.  26,  C. 
Pieris  BrassioaB — June  11,  A.J.B. 
Rapa9  Mch.  5,  J.Z.M.H.  ;  Mch. 

28,  P.H.M. 
Napi— May  13,  P.H.M. 
Anthooharis   Gardammes — May  14, 

G*£jiG« 
Arge  Galathea— Jnly  10,  P.H.M. 
Lasiommata  ^gerea — May  1,  G.E.G. 

Megaera— May  17,  P.H.M. 

Hipparohia  Jaoira — ^Joly  8,  P.H.M. 

Tifchonus— May  18,  P.H.M. 

Hyperanthns — June  27,  A.S.G. 

GosnoDympha  Pamphilns — May  18, 

VmO»£L* 

Gynthia  Gardni— May  80,  W.F.B. 
Vanessa  Atalanta — June  26,  P.H.M. 

lo— May  15,  J.Z.M.H. 

Antiopa — ^Aag.  80,  G. 

Polychloros— Ap.  17,  W.H.M. 

UrtioBO— Mch.  9,  A.B.D. 
Argynnis  Paphia — Jnly  15,  P.H.M. 

Adippe— July  10,  W.G.G.S. 

Aglaiar— July  8,  W.E.H.;  W.T.G. 

Selene— May  22,  P.H.M. 

Euphrosyne — May  17,  G.A.G.S. 
Nemeobiua  Luoina — ^June  8,  A.J.S. 
Thecla  BetulGD—Ang.  6  (plentiful)  G. 
W-album— July  22  (bred)  p.H.M. 


Rubi— May  20,  F.S.A. 
Chryaophanus      PhlaBas — May      24, 

P.H.M. 
Polyommatus  Alsus — May  23,  E.E.G. 
Alexis— May  18,  W.P.B.,  F.S.A. 
Thymele  Alveolus- May  12,  F.S.A. 
Thanaos  Tagea— May  17,  P.H.M. 
Pamphila  Linea — July  18,  P.H.M. 
Sylvanus — June  6,  P.H.M. 
HETEROGERA. 
SPHINGINA. 
Prooris  Gteryon — July  20,  N.M. 
Anthrooera  FilipendulsB — July  17, 

W.F.B. 
Smerinthus    Populi — June    29,   Mr, 
Velvin, 
Tili»— Ap.  11  (bred)  P.H.M. 
Ghsdrooampa  Elpenor — June  20(br9d) 

N.M. 
Maoroglossa   Stellatamm — Sep.  29, 
W.F.B. 
BOMBYGINA. 
Hepialus  Hectus — June  80,  P.H.M. 
Lupulinus — July  6,  P.H.M. 
Humuli— June  10,  W.P.B. 
Velledar-June  17,  F.S.A. 
Sylvinua — June  14. 
Gerura  Vinula— May  16,  P.H.M. 
Stauropus  Fagi — July  1,  P.H.M. 
Notodonta  Ziczao — June  15,  W.F.B. 
PterostomaPalpina — Mch.ld,  P.H.M. 
Leiocampa     Biotseoides — ^June      1, 
P.H.M. 
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Lophopteryx  Camelina — ^Ap.ll(&f  «d) 

P.H.M.,  May  27,  P.H.M. 
DOoba  Cseroleooephala  —  Sep.    26, 

N.M. 
Petasia  Cassinea— Oct.  14,  P.H.M. 
FygaBra  Bncephala — July  6,  F.S.A. 
DaBychiraPadibunda~May23,  F.S.A. 
DemasCoryli— May  18,P.H.M. ;  larva 

Sep.  28,  N.M. 
Orgyia  Antiqua — Sep.  7,  N.M. 
Lithona  Aureola — May  15,  W.F.B. 
GnophriaEabriooUis — JuneS,  P.H.M. 
Arctia  Caja— July  18,  V.E.B. 
Phragmatobia  Fnliginosa — Aug,  10, 

N.M. 
SpilosomaMenthaBtri — May6,  G.E.C. 

Lnbrioepeda— May  14,  W.F.B. 
Diaphora  Meodioa — Jnne  10,  E.K.G. 
Canimorpha     Jaoobaese— -Jnne     12, 

A.E.A.,  E.B.D. 
Bombyx  Qneroiu — Jaly  23     he') 

P.H.M. ;  July  26, 
Odonestia  Potatoria — ^JmieSO,  E.B.D. 
Ciliz  Spinnla— May  29,  F.S.A. 
Platypteryx  Lacertinaria — June  26, 

W.F.B. 
Drepana  Falcataria — ^Jnne  18,  P.H.M. 
Ungnioula — May  8,  F.S.A. 
NOCTUINA. 
Thyatira  Batis — June  17. 
Cymatopbora  Daplaris — June  17. 

Flavicomis— Mch.  19,  W.F.B. 
Bryopbila  Perla-^uly  10,  P.H.M. 
Acrcmyota  Psi — Juno  5,  P.H.M. 
Lignstri — Jnne  17. 
Bomicis — Jnne  17. 
LenoaniaTnrca — JnIy6(6re(Z)  F.S.A. 
Hydrsecia  nictitans — Sep.  6,  N.M. 
Xylophasia  Rorea — Jnno5,  W.G.G.S. 
Polyodon-nJuly  1,  W.F.B. 
Hepatica — Jnne  17. 


Mamestra  BraBsiosa — Jnne  8,  W.F.B. 
Apamea  BaBillnea — Jnne  26,  P.H.M. 

Ocnlea— June  12,  C.P.K. 
Miana  Strigilis — Jnne  17. 

Fnmncnla — Jnne  17. 
Grammesia  Trilinea — June  17. 
Caradrina  Alsines — An^.  10,  N.M. 
Agrotis  Suffnsa — ^June  8,  C.P.K. 

Segetnm  -July  12,  T.N.H.S. 

Ezolamationis — Jnne  17. 
Triphaena  Interjeota — July  2d,P.H.M. 
Triphaona  Pronuba — June  14,  W.N.  V. 
Noctna  Plecta — June  15,  F.S.A. 

Bmnnea— Jnne  26,  P.H.M. 

Feativa— June  17. 
Taaniocampa    Gothioa — March    21, 
W.G.G.S. 

Stabilis-'Mch.  14,  P.H.M. 
Anchooelis  PiBtacina— Oct.27,  P.H.M. 
XanthiaFlavago— Sep.  28,  P.H.M. 
Dianthosoia  Cnonbali — June  17. 
Phlogophora    Metionlosa — Jnne    1, 

P.H.M. ;  W.F.B. 
AgriopiB  Aprilina — Sep.  21,  P.H.M. 
Enplexia  Lucipara — Jnne  15,  W.F.B. 
Apleota  Herbida — Jnne  17. 

Nebnlosa—Jnne  10,  W.F.B. 
Hadena  Adnfita — Jnne  17. 

Dentina— Jnne  13,  W.F.B. 

Oleracear— Ap.  26  (br^)  P.H.M. 

Thalassina— May  25,  F.S.A. 
Xylina  Bhizolitha— Oct.  17,  P.H.M. 
BrephoB      Partheniaa — March      26, 

A.G.G. 
AbroBtola  Triplasia — Jnne  10,  F.S.A. 
PluBia  ChryBitiB — ^Jnne  18,  A.E.A. 
Iota— Juno  16,  C.P.K. 
Pulchrina — ^June  15,  C.P.K. 
Gammar— May  20,  W.G.G.S. 
Gonoptera  Libatrix — May  24,  F.S.A. ; 
Sep.  25y  A.J J). 
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Mania  tjpioa — ^Ang.  14,  N.M. 
Euolidia  Mi— May  17,  P.H.M. 

Glyphioa—May  18,  W.F.B. 
Phytometra  ^nea — May  16,  P.H.M. 

GEOMETKIKA. 
Onrapfceryz  Sambnoaria — July    16, 

A.S.G;  W.F.B. 
Bnmia  OratsBgata — Mcb.  7,  P.H.M. ; 

May  8,  O.B.O. 
Yenilia  Maoalata— May  22,  W.F  B 
Angerona  Pranaria — Ja1yl7,  W.F.B. 
Metrooampa    Margaritata — Jaly   8, 

F.S.A.j  W.G.G.S. 
Earymene  Dolobraria— Mayl2,  A.  J.S. 
Perioallia  Syringaria— Jaly  1  (bred) 

W.F.B. 
Selenia  Illanaria — Ap.  1,  A.G.P. 
OdontoperaBidentata — May  14  {bred) 

O.B.O. 
Ennomos  Tiliaria — ^Ang.  8,  N.M. 
Fnsoantaria — Sep.  10,  N.M. 
Erosaria — ^Ang.  20,  N.M. 
Angnlaria— Ang.2  (bred)  W.F.B. 
Pennaria — ^Nov.  1,  P.H.M. 
Ampbidasis       Betalaria — May      9, 

P.H.M;  Julys,  P.H.M. 
Hemeropbila    Abraptaria — May    5, 

F.0.  A. 
Boarmia  Bepandata — July  8,  P.H.M. 
Bbomboidaria — July  18,  P.H.M. 
Boboraria— Jaly  8,  F.S.A. 
Tephroflia    Orepusoularia— May   22, 

P.H.M. 
lodifl   Laotearia— May  20,  W.F.B.; 

JT.s.A. 
Epbyra  Ponctaria— May  26,  F.S.A. 
Trilinearia— Mob.  81,  P.H.M. 
Pendalaria— May  23,  W.G.G.S. 
Afltbena  Lateafca — May  29,  F.S.A. 
Afltbena    Trigeminata  —  Jaly    15, 
P.H.M. 


Oandidata— May  22,  W.G.G.d. 
Sylyata— June  8,  W.F.B. 
Aoidalia  Yirgularia  —June  27,  W.F.  B. 
Bemutata— May  18,  P.H.M. 
Ayersata  —June  8,  P.H.M. 
Brady  epetes    Amataria—June    28, 

F.S.A. 
Oabera  Pusaria— May  18,  W.F.B. 

Ezantbemata— Jaly  6,  P  H.M. 
Ooryoia  Pauotata— May  6,  P.H.M. 

Taminata— May  9,  P.H.M. 
Halia  Wavaria — Aug.  14-,  N.M. 
Maoaria  Liturata — June  15,  P.H  M. 
Strenia  Clalbrata— May  18,  E.E.C. 
Lozogramma      Petraria--May     14, 

CE.C 
Numeria Pulyeraria — May  25,  F.S.A. 
Fidonia  Atomaria — June  18,  O.H'. 

Piniaria— July  2,  W.G.G.S. 
Minoa  Eupborbiata— June  8,  P.H.  If. 
Abraxas     GroBsulariaia — June     27, 

H.B.B. 
Ligdia  Adustata — May  9,  A.E.A. 
Lumaspilia      Marginata — May     29, 

P.H.M. 
Hybernia    Bupioapraria  —Feb.     82, 
P.H.M. 
Leucopbearia— Mob.  19,  W.F.B. ; 

F.S.A. 
Progemmaria— Feb.  29,  P.H.M. 
Anisopteryz    ^toolaria — Feb.    22, 

F.8.A. 
Obeimatobia    Brumata  —  Nor.    29, 

E.W.R. 
Oporabia  Dilntata—Oct.  17,  P.H.M. 
Larentia  Oliyaria — June  20,  W.F.B. 
Didymata— July  23,  P.H  M. 
Miaria— May  27,  P.H.M. 
Emmelesia       Affinitata — May      29, 
W.F.B.;  F.S.A. 
Alobemillata— July   18,  P.H.M. 
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Albnlaia— May    22,      W.F.B. ; 

Bapithecia  Yalerianata  —  June  11, 
W.Q  G.8. 

Irrignata— May  9,  P.H.M. 

Oaatigata~[May  18,  F.S.A.  ] 

Larioiata— May  22,  WF.B. 

Sabnotata— May  25,  P.H.M. 

YuIgata^May  24,  A..S.G. 

AbbroTiata— May  20,  P.H.M. 

Beotangalata— Jnly  IS,  P.H.M. 
Thera  Yariata— Jane  5,  W.F.B. 
YpsipetM  Elatata— July  17,  W.F.B. 
Melanth'a      Babiginata — Jaly      8, 
W^.F.D. 

Ooellata— May  29,  W.F.B. 

AlbiciUata— Jane  12.  P.H.M. 
Kelanippe     Unangalata — Jaly    18, 
P.H.M* 

Birata— Jane  80,  P.H.M. 

BiriWata— May  11,  F.S.A. 

Montanata— May  15,  F.S.A. 

Flnctoata— May  9,  P.H.M. 
AniioleaDeriTata— May29,  W.G  G.S. 
CoreimaPropagnaia — May  11,  F.S.  k. 

Fermgaria — May  13,  F.S.A. 
Camptogramma  Bilineata — Jane  18, 

P.H.M. 
Sootoaia  Yetolata—Jaly  19,  P.H.M. 
Cidaria    MiaU— Jan.    25,    P.H.M.: 
May  5,  P.H.M. 

Cory  lata— May  23,  G.P.E. 

Bnnata— Jane8,G.E.C.;  W.F.B. 

Immanata— Jaly  6,  W.F.B. 

Snffamata— May  8,  F.S.A. 

Bilaoeato— May  8,  F.S.A. 

Folrata— Jaly  13,  P.H.M. 

Pyraliata— Jaly  17,  W.F.B. 

Dotato— July  15,  W.F.B. 
SoboliaMensararia — Jaly  18,  P.H.M. 

Phunbaxi*— July  8,  P.H.M. 


Odezia      Ohedrophyllafca — Jane      9, 
G.T.K.M. 
PTEALIDINA. 
Hypeaa     Probosoidalis — Jane     15, 

W.G.G.S. 
BiTQla  Serioealis— Jaly  25,  P.H.M. 
Herminia  Barbalis—May 25, P.H.M.; 
™.S.  A. 
Nemoralis — May  25,  P.H.M. 
OataolyBtaLemnata— May29,  W.F.B. 
Botys  Pandall8~May  25,  F.S.A. 
Lancealis — May  25,  P.H.M. 
Urtioafca— Jane  18,  W.F.B. 
EbaleaSambaoalis— JaIylO,W.G.G  S. 
Soopala  Latealis — Jaly  18,  P.H.M. 

Pranalifl— Jaly  16,  P.H.M. 
Stenopteryz     Hybridalis — Jaly     3, 

X  .H*  M. 
Nola  GristalaliB— May  8,  F.S.A. 
Simaethis      Fabriciana — May      11, 

JT.B.  A. 
Eadorea  Ambigaalis — May  20,  F.S.A. 
Pyralella— Jaly  3,  P.H.M. 
Freqaeutella— Jaly  3,  F.S.A. 
Aphomia  Colonella — Jaly  11,  P.H.M. 
Orambas  PratellaB— May  20,  W.G.G.S. 
Horfcaellaa— Jaly  18,  P.H.M. 
Galmellas— Jane  30,  P.H.M. 
Tristellafl— Jaly  13,  P.H.M. 
Ghloephora  Prasinana  —  Jane  15, 
P.H.M. 
TOKTKIGINA. 
Ealla  MiniBtrana— May  19,  A.S.G. 
Antitheaia   Betaletana — Jane   26th, 
P.H.M. 
Gynoabatella— Jane  29,  P.H.M. 
Prnniana— Jane  5,  W.G.G  S. 
Tortrix  Yiridana—Jaly  1,  W.G  G.S. 
Poraterana— Jaly  11,  W.G  G.S. 
Bibeana— Jaly  6,  P.H.M. 
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LoBotasnia  Sorbiana — Jaly  11, 
W.Q.G.S. 
MuBoalaDa— May  23,  P.H.M. 
Xylosteaoft— Julj   10,    P.H.M. ; 

Boaana— Jaly  15,  P.H.M. 
PtyoholomaLecheana— July  1,P.H.M. 
Pardia  Tripunctaoa — JoneS,  C.E.O. 
Halonota    Branniohiana  —  May  18, 
F.SA. 
Solandriana-Sep.  23,  P.H.M. 
Goooyx  Hyroiniana — May  11,  P.H.M^. 
Hedya  Ooellana— Jane  26,  P.H.M. 

DeallmDa— July  18,  P.H.M. 
Anohylopera  Lnndana — May  ]2, 

W.F.B. 
Argyrotoza  Conway  ana  —  May  29, 
P.H.M. 
Contaminana — Sep.  26,  P.H.M. 
Dictyoptcryx  Loeflingiana — Jnly  18, 

P.H.V. 
OroDsia  Bergmanniana  —  Jaly    18, 
P.H.M. 
Forskaleana— Jaly  23,  P.H.M. 
Uolmiana— July  23,  P.H.M. 
PeroneaComparana — Sep  25,  P.H.M. 
Favillaoeana— Sep.  25th,  P.H.M. 
Haatiana— Sep.  25,  P.H.M. 
Teras  Caudana— Sep.  25,  P.H.M. 
Carpooapsa  Grossana— Jane6,P.H.M. 
Oxygrapba  Literana  —  Jane   15, 

P.H.M. 
Boxana  Arouella— Jano  10,  F.S.A. 
StigmoDOta  Pcrlepidana — May  17, 

P.P.M. 
Grapholita  UUoetana— May  14,  F.S.A. 
Gnephasia    Sobjectana  —  Jaly,    1, 
P.U.M. 
Alternella— July  18,  P.H.M. 
Sericoria  Laonoana — Jane  5,W.G.G.S. 
Urtioana— Jnly  1,  P.H.M. 


Toririoodefl  Hyemana  —  Maroh  14^ 
F.S.A. 

TINEINA. 
Ghimabaoohe    Fagella  — >  March  2S, 
W.G.G.S. 
Phryganella— Oof.  24  P.H.M. 
Tinea  Granella -May  11,  P.H.M. 
Cloacella— May  27,  A  8.G. 
PellioneUa-Jnly  18,  P.H.M. 
Inonrvaria  Masoalella— Jane9,F.S.A. 
Nemophora    Swammordammella   — 
May  2J,  F.S.A. 

Schwarziella— Vfay  11,  P.H.V. 
AdelaDeGeerella— Jnne  12,  P.B.M. ; 

A.S.G. 
&1  ioropbery  X  Snbparpnrelia —  "ilay  1 1 , 

F.S.A. 
Hyponomenta  Plambellas — Jnly  28, 

P.H.M. 
Platella     Craoiferaraoi— Jaae     SCt, 

P.H.M. 
Oerostoma    Badiatella  —  Sep.     25, 

P.H.\f. 
Geroatoma  Yittella— Jaly  28,  P.H.M. 
CoBtella-Sep.  25,  P.H.M. 
Xyloatella— July  23,  P.H.tf. 
Phibalocera    Qaercana  —  Jaly   23, 

P.H.M. 
Depreaaaria    Sabpropinquella — Oofe. 
12,  P.H.M. 
Applaoa^May  26,  W.G.G.S. 
GeleohiaBafeacena— Jnly  18,  P.H.M. 
Harpella  Geoffrella— June  12,  A.S.G. 
Daayoera  Bnlpbarella— Jane  12. 
CEoophoaa   Paendopretella — Jane  6, 

P.H.M. 
Endroaia  Feneatrella— May  6,  P.H.  M. 
Gracilaria      Swederella— June      II, 

W.G.G.S.;    F.S.A. 
Layerna  Ochruella — July  8,  P.H.M. 
Larema  AtraWaly  8,  P.H.M. 
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Aajebxuk  Terminella -— Uurrss  oom- 

mon  in  Sep.,  E.M. 
XlaoIiiBta  Gjgnipannella — Jane    19, 

A.S.G. 
IdthocoUetu     Faginella— May     15, 

P.H.V. 

PTEROPHORINA. 
PterophoroB  Acanthodaotylus— July' 

18,  P.  a  M. 


Trigonodaotjlofl    ^   May    18, 

W.P.B. 
Phaeodaotylas— July  28,  P.H.M. 
Pnsons — July  6. 
Pterodaotylai— Sep.  26,  P.H.M. 
Pentadaotylii8--Jane26,B.W.B. 
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COLBOPTERA. 


Thb  following  is  a  list  of  the    species  taken  during  the  past  jear.    Thoae 
printed  in  italics  were  not  noticed  last  jear,  and  those  marked  with  an 
asterisk  have  not  been  previously  recorded.     As  more  than  half  the  number 
bear  one  or  other  of  these  marks,  it  shows  how  casual  our  record  must  be, 
unless  this  branch  of  our  work  is  more  steadily  pursued  by  those  who  take  an 
interest  in  it.     If  we  could  only  make  sure  of  getting  each  year  notices  of  all  the 
commoner  species,  we  should  not  only  double  our  list,  but  be  on  the  way 
towards  finding  rarities,     That  such  exist  in  Savemake  Forest  is  certain. 
Names  of  those  whose  initials  occur : 

A.E.A.         ...  ...  A.  JEi.  Aid  worth. 

B.A.  ...  ...  B.  Alford,  Esq. 

F.S.A.  ...  ...  F.S.Alston 

G.y.B.         ...  .^  C.  Y.  Bankes 

G.G.B.         ...  ...  G.  G.  Beale 

P.S.B.  ...  ...  P.  0.  Bent 

H.B.B>         ...  ..•  H.  B.  Bird 

W.F.B.        ...  ...  W.  F.  Blandford 

F.H.B.         ...  ...  F.  H.  Bliss 

E.K.G.         ...  ...  E.  K.  Chambers 

G.E.G.  ...  ...  G.  E.  Gooper 

F.E.D.         ...  ...  F.  E.  Drummond-Hay 

O.E.  ...  ...  O.  Elton 

A.B.F.         ...  ...  A.  B.  Field 

A.M.9.        ...  ...  A.  M.  Fairbaim 

E.N.G.         ...  ...  E.  N.  (Gardiner 

H.G.G.        ...  ...  H.  G.  Goodaore 

A.S.G.  ...  ...  A.  B.  Grove 

J.F.L.H.      ■••  ..«  J.  F.  L.  Hardy 

T.N.H.S.      ...  ...  T.  N.  Hart-Smith,  Esq. 

A.L.J.  ...  ...  A.  L.  Jackson 

P.H.M.         ...  ...  P.  H.  Maddock 

G.T.K.M.     ...  ...  G.  T.  E.  Maurice 

A.M.  ...  ...  A.  Meyrick- Jones 

E.C.O.  ...  ...  E.  C.  Ouvry 

Miss  O.        ...  ...  Miss  Ormerod 

A.P.P.         ...  ...  A.  P.  Perciyal 


97 


••• 


••• 


Miss  P. 
T.A.P. 

C.L.G.T. 
O.P.W. 

J.B.TT  J 

H.W. 
F.W.T. 


GSODEFHAGA. 
Hotiophilns   bigntfcahis  —  Feb.   24^ 

F.8.A. 
OwrahuB  violactftM.— Feb.  15,  F.S.A. 
nemoralU — March  4^  H.G.G. 

•  OaUnulaius^Aprii  7,  P.H.M. 
Nebria  breTicoUis— Maroh  17,H.G.G. 
Lorioerapilioomis — ^Marcb  8,  J.S.W. 
CalaihuB  pioens— Maroh  5,  W.F.B. 

•  melafnocephaJ/ut — April  8,  F.S.A. 
Anohomeoos  pammpnnctattis— Feb. 

23,  F.S.A. 

•  dorsalis— Maj  29,  T.N.H.S. 
Pterostiobns  madidas  —  March  20, 

G.£.G* 
ohlong%8—Feb.  24,  W.F.B. 
Aman  triyialis—Mch.  29,  G.E.G. 

•  ZttnteoUM— Moh.  29,  W.F.B. 
/amtliaris—Jnne  12,  A.S  P. 

Harpalns  latns— Mch.  21,  A.S  G. 

mfioomis—Jnna  6,  Miss  O. 

•«MiM— June  23,  A.M.F. 

•PalfO^vjMeavaeus— Moh  29, W.F.B. 

Treohos  minutua — ^Moh.  8,  J.S.W. 

obtosns— May  13,  F.W.Y. 
Bambidiam     lampros  —  June    30, 
C.L.G.T. 

UUoraU—Uoh,  8,  J.S.W. 

9iiaMla--Mch.  7,  W.F.B. 

oMufum—Mch.  8,  H.G.G 


.•• 


Miss  Preston 
Bev.  T.  A.  Preston 
B.  W.  Bickards 
A.  J.  Shears 
G.  H.  Stileman 
G.  L.  G.  Tnffnell 
O.  F.  Waterfield 
J.  S.  Wilson 
H.  Woolner 
F.  W.  Yeate^ 

*  brunnipes— Mch.  11,  A.B.A. 
Ugvttaitiim^UBj  18,  W.F.B. 

*  qwidnguUatum — ^Maj  18,  F.8. A. 

*  /tfmoraium— Jane  12,  T.N.H.S. 

HYDBADEPHAGA. 
Hydropoms  planus— 

*  liiwratus—Feb.  29,  F.S.A* 

*  laiu8 

•Agabos  maeuZoiiM^May  18,  W.F.B. 

*  fwbttlotfiw— May  9,  O.F.W. 
DytUeus  marytnaZtf— May  9,  O.F.W. 
Oyrinus  naiaior — Jnne  20,  F.E.D.H. 
Hydrobins  f  asoipes — June  12,  F.S.A. 
Helophoms    aqnations  —  May    29, 

S^.S.  A. 

BBAGHETYTBA. 

Aloeohara /tttotpM — May  16,  A.E.A, 

*Homalota    eireeUaris  —  Mob.     10, 

G.G.B.  and  G.T.E.M. 
Tachyporas  chrysomelinus — Feb.  24, 

W.F.B. 

*  TiunMfMiM^Moh.  6,  O.E. 
hypnorum — Mob.  11,  H.G.G. 
ohhaw—Uch.  8,  H  G.G. 

•Tachinns  laticollis—'Uch.  8,  J.S.W. 

rnBpes— Mch.  20,  W.F.B. 
*Jeyttsa  picina— Mob.  10,  T.N.H.S 
Qaedins  f  aliginosns— Feb.24,  W.F.B. 
^Mycetoporus  splendidus — Mch.6,  O.E. 
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LMotrophMi  ne^ttlonw  —  Moh.  26, 

C.E.O. 
Phileiithiis  vcN^tM— Feb.  24^  F.S.A. 

lamiimtns —  „        W.F.B. 

poUius—  „        W.F.B. 

•  dtfcoriM— Moh.  9,  T.N.H.S. 

•  (rosfttZftj— May  15,  T.N.  II  S. 
oeneus—Uch  17,  H.G.G. 

LUhoeharii  brunnaa— Mch.  (y,  O.E. 

PoBderuB  Hfctoralis  —Feb.  25,  A  E.A. 

BaptoUnva  alteinans — Mch.8,J  S.W. 
•Ot^iM/ttZvtpMnis— Moh.  5,  W  F.B. 
^Laihrohittm   hrunnipes  —  Moh.    5, 

TT«F.D. 

fuMpeniM — Ajp,  3,*  F.S.A. 
^Creophiliui    mazilloBna  —  Jane  20, 

A.B.F. 
*8Uiphylinus   cassarew  —  ftfay    80, 

F.W.T. 
^XawthtiUnus  longiveKtris  —  Ap.    8, 

F.S.A. 
Sfteniu  vmeolor— Mch.  ^,  T.N  H.S. 
latifrons—Uoh.  4,  J.S.W. 

•  impre.sipenniS'^Moh,  8,  U  G.G. 
Jtitio— Moh.  11,  H.G.G. 

Ossyfelus  rugotua^tioh.  6,  O.E. 
scttlpeuraiu^— Moh.  26,  P.S.B. 
•Lestera  hngmUirata—^Ay  9,0  F.W. 
*Pfoteinu8  hret^icollia—Ap.  6,  P  S.B. 
^Anthobiam  sorhi — June  8,  T.N.H.S. 
NECBOPHAGA. 
(Glayicobnrs\ 
NecrophoroB  mortiLorQm-~Ma7   16, 
H.W. 
hnmator — Jnne  28,  P.H.M. 
Sipha  atrata-  Feb.  15,  F.S.A. 
rDgosa— Moh.  25,  W.F.B. 
Bister  cadaverinus — May  81,  Miss  P. 
BrcLchypterus  urticcB — Ma729, H.G.G. 
E^nrcea  vestiva— May  15,  T.N.H.S. 
Nitidala  bipustn lata— May  12,F.S.A. 


>i 


I* 


tt 


tt 


tt 


tt 


Meligethee  nf/ipit— Mayl5,  T.N.H.B. 
oenens — 

*  virideaenu — 
pioipes— 

*Byturus  samhuei — ^May  16,  T.N.H.S. 
timeniosus — Tnne  8,  T.N.H.S. 
SphcBridiam  soaraboBoidee — May  29, 

P.S.A. 
Dermestes  marmna — May  12, W.F.B. 
Byrrhus  pilula— Feb.  2i,  F.S.A. 
•Cytilus  vartu#— Feb.  28,  T.N.H.S. 
LAMELLICOBNES. 
Sinodendron  eylindrionm — May  16, 

A.M. 
Aphodias  depresms — ^Feb.22,  F.S.A. 
Geotrapes     steroorariuB— Mar.   18, 
F.H.B* 

•  TyphaetU'-Veh.  29,  P.H.M. 
Melolontha      ynlgariB  —  May     20, 

J.F.L.H. 
RktMotrogus  BoUiitialis — Jane  26, 
T.A.P. 

STERNOXI. 
*Melanotu8  rufipes — Ap.  7,  P.H.^. 
Atboaa    hoemorrhoidaliB — Moh.  27, 
W.F.B, 
longicoUis-^Jjitke27,  A.P.P. 
vittataB— Jane  12,  T.N.H.S. 
Agriotea  pallidalos—Jane  12, F.S.A. 

sobrinna— May  15,  T  N  H.S. 
Daaoillaa  cenrinas— June  27,  H.G.G. 
^Helodes  minuta— May  29,  T.N.H  S. 
MALACODEBMIDCE. 
Lampyria  noetilaoa — Moh.  6,  O.E. 
^Telephorna  litura(us— May  23,G.H.S. 
limbataa— May  15,  E.N  G. 
nigricana  —  June  8,  T.N.H.S. 
bioolor^        „  „ 

pallid  aa —      „  „ 

pell  ueidna— Jane  20,  E.N.G. 
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ICalaohins    MpuaiuZaiiM— June    28, 

ECO. 
Cocynetes  ooeraleuB—Jaae  13,A.P.P. 

HETEROMEBA. 
Blapa  mdcronata — May  9,  J.A.H. 
Laflrria  hirta— Jaoe  11,  C.H.S. 
P/rocbpoa    serraticornis — May    26, 

A.E.A. 
Anaspia  frontalis— May  15,  T.N.H.S. 
melan'ypa — June  8,  T.H.H.S. 

•  rvfiedlUs^      „  „ 
foiciaia—        „  „ 

(Bhtnchophora)  . 
CUBCULIONIDOS. 
Otiorhjnohns    tenebriooBns  •—  Moh. 
13,  H.o.B* 

•  /«fcip0S — Ap.  7,  H.G.G. 
pioipea-'May  29,  F.S.A. 

FhyUobiu  pyri— Jnne  8,  T.N.H.S. 

oblongns— May  IS,  T.N.H.S. 

alneti—May  16,  A  P.P. 

argentataa— May  12,  F.S.A. 
Barynotns  moertiss — May  13,  F.S  A. 
Strophoeimns  coryli— Feb.24,W.  F.  B. 
Sitonea  tihialis-'k^,  3,  F.S.A. 
FolydrnflOflandatos— May  13,  W.F.B. 
£v>5om«uovatulu5— Feb  23,  T.N  H.S. 
Hypera  rumic i*5— Feb.  29,  F.S.A. 
Krirhimus  fnocuUfus^May  13,W.F.B. 
Orcbestea  «aZtcM— May  13,  W.F  B 

fagi— May  18,  F.J.S. 

qnercna — May  18,  A.J.S. 
Cioona  •eropTiaZariaf— Jnne  7,  T.A.P. 

hortvXanut —  „  „ 

Genthorhyxiohiis  oontraotna — ^Moh«6, 
O.S. 


Goeliodes  qnadrimaoalatiis— June  8, 

T.N.H.S. 
Apion  miniatam — Mob.  12,  H.G.G* 
oetfctops— May  15,  T.N.H.S. 
LONGIOOBNHS. 
Clytu.<i  arietii  -June  2 1,  0  V.B. 
Ora'nmopt''ra     rufieom  's  — Jane     8 

T.N  H.S. 
Toxotiis  meridianns — Jane  28,  A.  L.J. 
and  A.P.P. 
EUPODA. 
(Phttopbaoa.) 
Lama  a^ar^ll^^Jane  8,  T.N.H.S. 
Criooeris  aaparagi — Jane  29,  G.E.O. 

and  G.G.B. 
Crypfcooepbalaa  anreolns— May    22, 

A.B.A. 
Timacoha  laevi^ta — Mob  21,  A.S.G. 

ooriaria  — Mob.  18,  H  B.B. 
Cbrysomela  polita^Mob.  7,  W.F.B. 
Phoedon  ooohleariae — Jane  7,  B.A. 
Prasooaris     marginella — May      15, 

T.N.H  S. 
Adimonia  sang^nea — Mob.6, W.F.B. 
Apieropeda     gramini$  -^  Feb.      28, 

T.N.H  S. 
Orepidoderaawrata — Jane  8,T  NH.S. 
Gassida  yiridia— Mob.  6,  T.N.H.S. 
Goooinella  ▼ariabilis— Feb.  29,F.S.  A. 
16.  guttata— Moh.  21,  P.H.M. 
22.  punctata— May  18,  E  K  0. 
o^ltttfrotd— May  15,  A  E.A. 
14.  pimctato— Jane  10,  B.W.B. 
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DONATIONS    1980, 


GEOLOGICAL. 

Belemniie  and  Ammonite J.  S.  Wilson. 

Large  Ammonite  Irom  Swindon  Sailwaj  cutting...  Bey.  the  Master. 

Fossils  from  Dudley  Cayes        L.  J.  Clarke. 

Fossils  •••     •••     ■■•     •••     (•.     ...     ..•     •*•     *••     •••  -ifi*  U.  \jtiyTy* 

Portion  of  tooth  of  elephas  primigenins  (Tertiary) ; 

Branoaster  Bay G.  F.  Bodwell,  Esq. 

Bar  bone  of  Balaenopteron  (Tertiary),  Norwich  crag  „ 

Sigillaria  ocniata  (?)  :  coal  measures :    sandstone 

near  jDaiiycaswie  •■.     ■•■     •••     ...     i».     •••     •*•  d 

Astarte  Borealis  (Tertiary),  Norfolk  crag      „ 

Deposit  on  rocks  near  Seaton AH.  Beesly,  Esq. 

Shell  from  chalk  at  Mildenhall Mr.  Baverstook. 

Ammonite  from  Swindon • ...  i, 

Ammonite  from  railway  cutting       Mr.  M.  Gnppy. 

Basket  of  fossils  from  railway  cutting Bey.  the  Master. 

Piece  of  yitrtfied  fort  from  Burnt  island— Kyles  of 

Bute •     •  H.  Bichardson,  Esq. 

Portion  of  Ichthyosaurus  from  Dunbar ••  E.  M.  Paul. 

Shell  from  flint    G.  T.  K.  Maurice. 

Collection  of  fossil  teeth    H.  L.  Callendar. 


OBNITHOLOGICAL. 

Egg  of  Chinese  goose H.  G.  Goodacre. 

79  eggs  of  Indian'birds      H.  C.  Spry,  Esq.,  O.M. 

Oast  of  head  of  Dodo ...  H.  G.  Goodacre. 

Double   crested    Grebe    (mounted),     from     New 

Zealand 0.  F.  Waterfield. 

Short  eared  Owl— shot  on  Bockley  downs     H.  Leaf,  Esq. 

Female  Merlin  (mounted)..,     G.  H.  Dawson,  Esq. O.M. 


CONCHOLOGICAL. 
Large  collection  of  shells,  chiefly  from  China  seas  G.  B.  Askwith,  Esq.,  O.M. 

Long  oyster  shell,            from  Bermuda...     .,.     ,x,  Lieut. F.  Carpenter,  O.M. 

Two  Ohitons                              „  „ 

Three  finger  Sponges                „  „ 

One  Sea  Feather                      „  „ 

One  piece  of  Brainitone  GonJ  „  „ 

One  8ea  Bow                         ,)  i» 
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Yeaxuf  flower-basket ,»     ...  Rev.  T.  A.  Preston. 

Complete  ooUection  of  shells  from  Madeira   Miss  Ormerod. 


NUMISMATIC. 

One  quarter  Farthing,  1861       Q.  A.  H.  0.  Berkelej. 

SoTeral  Coins       J.  Z.  M.  Hamilton 

Two  Coins ...     •■ •  B.  N.  Qardioer* 


Old  French  Coin  (rare) 


...     *••     •••     •••     *•• 


to 


.  L.  B.  Upeott,  Esq. 


Two  Roman  Coins  from  Hew  Railway  Catting    ...  Mrs.  Cane,  Jonr. 


.«•     •.• 


•.«     ••■     ...     «•■ 


...     •  • . 


Twelve  Coins»  ohiefiy  South  American 

One  Coin,  Chinese 

Copper  Farthing  Ch.  II.  (rare) ... 

Two  Coins — Roman 

One  Coin — Indian 

One  Coin—Roman 

Russian  Kopek     ...     . 

Shilling,  George  III.  . 

Collection  of  Coins 

Collection  of  Coins,  cliiefly  Colonial 

FiTe  Centimes,  French  Republic,  1872 

Five  Coins — Chinese  ... 

Two  Coins — Buddhist... 


...     ... 


...     ...     ...     .  • « 


.«i     ..« 


•••     ... 


.••     ... 


•a.  ...  ... 


.■•  .*•  .*• 


...         .at 


*•• 


...         *•• 


..•         ...         ...         ... 


■ ..  ... 


. •.  ... 


•*.  ...  ...  ... 


■  ..  •  1. 


...  ... 


...  ... 


...         ..i 


•a.  ... 


...  B.  B.  Badcook. 
...  P.  S.  Bent. 
...  H.  C.  Rendle. 
...  A.  J.  C.  Ross 

H.  G.  Goodaore 
...  A.  B.  Aldworth. 
...  W.  J.  Ford,  Bsq. 
...  Mr.  King. 

Dr.  Fergus. 
...  Rev.  G.  W.  De  Lisle. 
...  B.  M.  Paul. 
...  R.T.N.  Berkeley. 
...  D.  M.  Clark. 
...  Miss  Preston. 
...  W.  J.  Ford,  Bsq. 
...  H.  G.  Goodaore. 
...  H.  G.  Goodaore. 


Sight  Coins— Miscellaneous      .. 

Penny  Token,  Prorinoe  of  Nora  Sootia,  1833 

Token,  Deriios     , 

Token,  Glouoester  Wagon  Company 
Medal  oommemoratire  of  capture  of  Porto  Bello    R.  B.  de  Chair. 
Spanish  Medal,  Academy  of  Law,  Carl  iii.  (1778)...  Anon. 
Medal  commemorative  of  Siege  of  Seringapatam...  Y.  B.  Barrow. 
Two  Sous  piece  Rep.   Frmn9aise,  1792,  and  two 


other  Coins 


*•      .*.     ...     ...     ••.     ... 


.«•  J.  BelL 


ARCH^OLOGICAL. 

Pottery  from  Oxford  Clay ...J.S.Wilson. 

Key  found  in  St.  John's  Chnroh,  Devizes      Mr.  0.  Hyatt. 

Jawbone  from  Martinsell J.  S.  Wilson. 

CUy  Pipe  dog  up  in  Southwark      H.  Richardson,  Bsq. 

Bones,  Ac.,  from  Frilford J.  S.  Wilson. 

Part  of  Beam  from  C.  House,  which  took  fire 

May,  loo0..i     •••     •••    ..•    ...    i.t     0«*    •••  RcT.  T»  A*  Prostoo* 

Foot  tewcnia  from  Silohester B.  H,  Qwdiiiar* 
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Small  Clay  Pipe  dag  up  in  Ireland  ... ••  W»  H.  Bothoraim* 

Mill  Stone  of  Sarsen  Stone,  from  Fyfield  Dowii0i««  Mr.  S.  H.  Neate. 


ENTOMOLOGICAL. 

One  dossen  Beet  63       .,  G.  B.  Askwith,  Biq.,O.M. 

Four  Beetles        ,     , H.  A.  Harley,  Esq.,  O.M. 

A  Collection  of  600  Marlborough  Beetles      E.  Meyrick,  Esq.,  O.K. 


LIBBABT. 

Henfrey's  Guide  to  English  Coins    Ber.  T.  A.  Preston. 

Catalogne    de    la    Collection    de    Medailles    du 

CheTalier  Horte ...     ...     •••  H.  B«  Creeke. 

St  ay  Leaves  of  a  Traveller  in  Search  of  Coins  ...  H.  B.  Creeke. 

Lessons  in  Elementary  Anatomy  (Mivart)     F.  E.  Hulme,  Esq. 

Elementary  Hand-book  of  Physios  (Boasiter)       ...  F.  E.  Hulme,  Esq. 

Cobham  Journals        ... Miss  Ormerod. 


BOTANICAL. 

Portion  of  Branoh  of  Welltngtonia H.M.Elder. 

Seed  Pod  of  Indian  Tree G.  G  L.  Hadow. 


ZOOLOGICAL. 
Skull  of  Dugong,  embryo  skeleton,  and  ribs J  B.  HammiokjEsq.,  O.M. 


MISCELLANEOUS. 

Invitation  to  last  Quaker  Meeting  held  in  Marl- 
borough    ... Mr.  Neate. 

Phylloxera  Supplement  to  "  Cape  Times"     W.  B.  MuUins,  Esq. 

CoUectioo  of  paintings  on  talc  of  Cingalese  types  H.  C.  Berwick. 

Pair  of  Indian  Peacock  Fly  Fans     G.  G.  L.  Hadoir. 

Cloth  from   Bark  of  Mulberry    Tree  from    Fiji 

Islands      O.  F.  Waterfield. 

Indian  Parse        W.  H.  Botheram. 

Cap  from  Himalayas W.  H.  Botheram, 

Photog^ph  of  Chedzoy  Church       H.  P.  MuUens. 

Three  Photographs  of  Giant's  Causeway,  Ireland  J.Topham  BichardsoB,B«q. 

One  ditto  ditto       H.  Biohardaon,  Esq. 

Two  Photographs  of  Dorset  Coast A.  G.  Palgxa.T«. 


1Q8 


PUBLIOATIONS  ISBUED  BY  THE  BOCIETY. 


\ 

8,   d. 
The  AntiquitieB  of  Marlborough  CollegOi  a   Lecture  deliyered  by 

Bishop  Cotton,  1856 0  6 

A  Catalogue  of  the  Museum  oolleotions  bj  the  Bev.  T.  A.  PrestoD, 

and  F.  E.  Hulme,  Esq., — 1880 1  0 

A  Map  of  the  district,  Fncsimilo  of  Ordnance  Surrey — 1  inch  to  mile  0  6 

Measurement  Card  ...         ...         ...         ...         ...         ...         ...  0  6 


PUBLICATIONS  TAKEN  IN  BY  THE  SOCIETY. 


Land  and  Water. 

The  Zoologist. 

The  Geological  Magazine. 

Science  (Gossip. 

Nature. 

Wiltshire  Archaeological  Magazine. 

The  Entomologist. 

Quarterly  Journal  of  Meteorological  Society. 

Entomologist's  Monthly  Magazine. 


SOCIETIES  WITH  WHOM  KEPORTS  ARE  EXCHANGED. 


Clifton  College  Scientific  Society. 
Watford  Natural  History  Society. 
Bristol  Natural  History  Society. 
Rugby  Natural  History  Society. 
New  Zealand  Institute. 
North  American  Land  Sarvey. 


1(M 


SUBJECTS  rOR  THE  STAKTON  PRIZE. 


Examination  in  Octobeb,  1881. 


Boia/ny, 

(I),    A  collection  of  Marlborough  Plants  of  only  the  following  i 

Rannncnlacese. 
Garyophyllacea). 
Leg^mnmo68B. 
Umbelliferee. 
Gompo8it». 
Labiatae. 
Liliaoea9. 
Orchidaceee. 

(2).    A  dissection  of  a  Typical  Species  of  each  order. 

I 

(8) .  The  Examination  will  be  on  the  aboTe  Orders.  Books  reconi 
Oliver's  Botany  and  Lindley's  School  Botany.  [^ 
especially  to  be  attended  to. 

i 

■ 

Entomology,  ; 

(1).    A  collection  of  Marlborough  Butterflies  and  Moths — ^not  1) 

200  species. 

A  Male  and  Female  of  each  species,  and  of  Bntt^ 

third  specimen,  showing  the  nnder  side.  ; 

I 

I 

(2).    Drawings  of  the  nerves  of  the  wings  of  20  genera.  ' 

■ 
I 

(3).  The  Examination  will  be  in  connection  with  the  collections.' 
recommended,  Dallas'  Elements  of  Entomology,  cl 
especially  relating  to  Lepidoptera. 
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FEBRUARY,  1880. 
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MABGH,  1880. 
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631 

807 

8.W. 

W. 

lO-O 

-71 

8 

•400 

68-7 

46-4 

49^2 

48-7 

93-0 

44-9 

W. 

W. 

9-5 

•07 

4 

29-914 

68-6i48*4 

48-2 

441 

97-0 

88-5 

W. 

W, 

6-0 

•01 

5 

30-124 

657  481 

1 

50-9 

47-6 

99-4 

48-0 

W. 

w. 

100 

6 

•127 

62-9 146*4 

48-4 

41-7 

76-4 

427 

8.W. 

w. 

10-0 

•01 

7 

-208 

68-5  46-2 

490 

15-2 

74-8 

44-7 

B.W. 

N. 

9-5 

•01 

8 

•467 

49-6  j40-2 

431 

37-9 

101-9 

88-2 

N.V. 

N. 

8-5 

9 

•259 

64-9 

88-0 

46-2 

42-3 

94-0 

88-9 

E. 

8.B. 

9-5 

-26 

10 

•256 

66-1 

40-7 

44-8 

4G1 

1041 

29-6 

W. 

W. 

50 

11 

-409 

68-7 

33-4 

44-6 

40-7 

100-8 

25-5 

E. 

E. 

4-5 

12 

•387 

696 

391 

474 

43-2 

100-6 

25-7 

E. 

N.W. 

10  0 

13 

•355 

56-8 

38-3 

44-5 

39-4 

110-2 

28-8 

N.W. 

N.W. 

50 

U 

.275 

650 

34-4 

48-8 

39-8 

113-7 

257 

E. 

E. 

80 

16 

•237 

49^7 

37-6 

41-7 

37-5 

97-4 

80-8 

E. 

E. 

50 

16 

•082 

60-7 

36-3 

411 

35-5 

105-8 

29-6 

E. 

E. 

9-6 

17 

•164 

61-6 

36-0 

41-7 

34-7 

93-2 

29-9 

S. 

E. 

40 

18 

•387 

645 

33-8 

42-5 

31-8 

105-6 

24-3 

E. 

B. 

0-0 

19 

•346 

650 

33-7 

42-4 

34-4 

105-1 

25-6 

B. 

B. 

4-5 

20 

•292 

62-6 

27*3 

376  83-2 

106-7 

18-5 

E. 

E. 

10-0 

21 

■299 

49-1 

36-0 

40*7  38^1 

99^8 

24*2 

B. 

E. 

0-5 

22 

•358 

45-2 

30*2 

36-7 

30-6 

1042 

20-6 

E. 

E. 

' 

50 

23 

•352 

47-8 

32-8 

388 

31-5 

1067 

24-4 

E. 

E. 

4-5 

24 

•246 

67-7 

28-6 

41-9 

32-2 

108-8 

18-4 

E. 

E. 

0-5 

26 

•090 

617 

33-8 

46-6 

84-7 

107-5 

27-7 

E. 

E. 

10 

26 

•057 

61-9 

368 

48-5 

34-6    103-9 

28-9 

B. 

E. 

5-5 

27 

•183 

48-5 

320 

383 

33-1 

97-6 

2S-6 

E. 

E. 

5-5 

28 

'VJ9 

60-7  32-2 

37-5 

29-6 

112-9 

21-3 

B. 

N. 

5-0 

29 

3C061 

60*9  24-6 

44-0 

36-7 

115-6 

16-5 

N. 

N. 

00 

30 

29'9£8 

63-5 ,32-6 

46-2 

36-8 

1171 

22-7 

N. 

W. 

4-5 

31 

29-468 

49-5 

37-7 
36-2 

440 

10-2 
37-6 

66^8 

23-8 

8. 

B. 

lO-O 
5-8 

-47 

hina. 

30118 

68-8 

43-7. 

99-2 

29-7 

••• 

Sum 
J -84 

106 


APRIL,  1880. 


Mean 

Beadg.of 

Baromtr. 

reduced 

to  sea 

Leyel. 

Temperature. 

Wind. 

I'So' 

^ 

In  the  Shade. 

HighBt 

insan's 

rays. 

Lowst. 

on  the 

grass. 

Direction. 

Velocity. 
Miles. 

Mean  amt. 
Cloud  (0-1 

• 

High, 
est. 

-*3 
00 

o 

Adop- 
ted 
Mean. 

o  a 
3S'2 

A.M. 

P.M. 

^ 

1 

ins. 
29*688 

52-7 

38^2 

44^8 

118-4 

8l!4 

W. 

S.W. 

6.6 

in. 
•80 

2 

•624 

670 

39-8 

47^1 

43-9 

95*7 

81*7 

8.W. 

W. 

96 

•10 

8 

•572 

697 

47*4 

522 

47-5 

120-6 

45-0 

S.W. 

S.W. 

9-5 

•14 

4 

•391 

63-5 

42-2 

47-0 

481 

109*5 

57*1 

B.W. 

S.W. 

60 

•08 

6 

•418 

680 

88*5 

44-0 

374 

111-2 

82-4 

S.W. 

S.W. 

50 

•11 

6 

•870 

666 

36*8 

44*4 

88*7 

116-6 

291 

W. 

S.W. 

4-5 

•14 

7 

29-572 

56*4 

36-6 

469 

38^5 

120^7 

800 

S.W. 

w. 

10 

•06 

8 

80*018 

62*7 

868 

42*4 

38*9 

104^8 

27-6 

N. 

N.B. 

5-0 

-08 

9 

•302 

46*3 

89-8 

41-7 

86-2 

71-5 

81*8 

N.B. 

N.B. 

9*5 

•01 

10 

80184 

45*8 

86^8 

406 

851 

78*7 

88-8 

N.E. 

E. 

10*0 

11 

29-985 

45*8 

856 

406 

85-8 

912 

84*7 

E. 

B. 

9*5 

12 

•909 

60-7 

871 

48^0 

87-4 

114-7 

29-6 

N.E. 

N.E. 

50 

•01 

18 

•918 

66*8 

36-4 

45-2 

42-0 

1271 

27-8 

N.V. 

N.B. 

100 

•86 

14 

•722 

461 

430 

444 

42  8 

65*8 

42*8 

N.E. 

B. 

lOO 

60 

16 

•676 

477 

89-8 

428 

38-9 

57-2 

286 

B. 

S.B. 

5-0 

•21 

16 

•794 

68-9 

38-8 

45*9 

409 

112-7 

80*8 

S.W. 

W. 

5.0 

•07 

17 

•877 

694 

37-1 

48-6 

48-0 

120*9 

267 

8. 

8. 

5*0 

•01 

18 

-998 

66  8 

38*2 

491 

451 

101-7 

29-8 

8. 

S. 

9*0 

19 

•878 

622 

48-4 

687 

461 

118*7 

41-2 

8. 

8. 

8*0 

•2S 

20 

•947 

61-0 

446 

60-2 

488 

127-9 

881 

8.W. 

S.W. 

40 

21 

•985 

649 

41-7 

486 

42-2 

99*7 

864 

B.W. 

S.W. 

9*6 

•OS 

22 

29-889 

660 

42*2 

476 

418 

121*4 

86-3 

B.W. 

w. 

40 

•07 

28 

80-129 

607 

34'8 

48*2 

410 

121*7 

26^4 

N.W. 

w. 

05 

24 

•054 

67*6 

41-7 

49*6 

44*9 

1165 

881 

W. 

w. 

10  0 

26 

•015 

67*5 

480 

49^2 

87-8 

1247 

86*0 

N.E. 

N. 

45 

26 

•112 

49-8 

352 

42-3 

85-6 

1070 

27-7 

N.B. 

N.W. 

85 

•04 

27 

•220 

48*8 

812 

40-9 

38*7 

101-5 

249 

N.E. 

N.B. 

4-5 

28 

•142 

49-6 

877 

48*5 

86*8 

64-1 

81-2 

N.E. 

N.E. 

8-5 

29 

•844 

61-9 

881 

481 

33-5 

112-6 

30-5 

N.B. 

N. 

5*0 

80 

80410 

66-9 

842 

461 

38-5 

1166 

27'5 

N.B. 

N.W. 

10 

Mns 

29-899 

68-8 

88-9 

46-7 

897 

106-1 

32*4 

••• 

.  *** 

62 

Sum 
2*54 

109 


MAY,  1880. 

i 

Mean 

Beadgof 

Baromtr. 

reduced 

to  Sea 

LeyeL 

in. 
80168 

Temperatoxe. 

Wind. 

0-0 

In  the  Shade. 

Highst 

inson's 

rajs. 

Lowst 
on  the 
grass. 

Direction. 

•i 

High, 
est. 

29'-8 

Adop- 
ted 
Mean. 

87*'7 

A.M. 

P.M. 

1 

6i-7 

476 

1177 

2l-9 

N. 

N.W. 

in. 

2 

29*863 

63-5 

38  3 

491 

41-2 

122-7 

257 

B. 

N. 

1-0 

3 

29757 

56-9 

87.5 

47-2 

43*0 

109  7 

28-7 

N. 

N. 

3-5 

•01 

4 

30012 

65-9 

42-9 

483 

410 

106-4 

36-0 

N.E. 

N. 

10-0 

6 

■075 

56-3 

44-0 

48-5 

39*5 

115-2 

38-4 

N. 

N. 

3  5 

6 

■057 

59-9 

417 

48*9 

390 

119-3 

32-2 

N. 

N.E. 

100 

7 

•148 

55-9 

391 

461 

32-9 

187-1 

30-8 

N.B. 

N. 

5-5 

8 

•167 

575 

411 

49*2 

357 

117-8 

87-9 

B. 

N. 

3-5 

9 

•811 

549 

34-5 

450 

85*4 

122  0 

25-9 

N.E. 

N. 

9-0 

10 

80-097 

48-7 

330 

43*3 

33-9 

81-0 

24-8 

N. 

N.B. 

10-0 

-07 

11 

29  958 

655 

42-4 

471 

40-6 

1137 

88-2 

E. 

N. 

60 

18 

80-0  :;s 

58-7 

39-1 

483 

40-5 

1217 

83-2 

E. 

N.E. 

4-5 

IS 

•174 

635 

39-3 

50-9 

431 

120-6 

34-b 

N.E. 

N.B. 

0*5 

14 

•138 

70-7 

421 

54-4 

487 

121*2 

88-8 

N.E 

N.B. 

6-5 

15 

•182 

6S-7 

487 

55-0 

461 

122*2 

44-7 

N.E. 

N.B. 

60 

16 

•176 

63*5 

43-2 

51-3 

100 

1187 

38-3 

N.B. 

N.B. 

0.5 

17 

•262 

59-7 

39  3 

46-1 

377 

1207 

88-9 

N.E. 

N.B. 

2-5 

18 

•305 

59-1 

37-7 

481 

360 

1217 

29-5 

N.B. 

N.B. 

35 

19 

•224 

6L'4 

35-3 

50-O 

42-5 

101-9 

28-1 

W. 

N. 

50 

20 

-284 

78-5 

49-2 

6J-4 

48-2 

125-9 

39-2 

N. 

N. 

0-5 

21 

80200 

74-9 

47-1 

60  6 

50-5 

130-2 

38-0 

W. 

W. 

5-5 

22 

29-910 

6oa 

47-8 

525 

49-2 

105-9 

40-9 

w. 

w. 

5-5 

23 

•937 

eyi 

418 

52-6 

45-0 

104-7 

857 

e.w. 

e.w. 

8-0 

24 

29-951 

64-6 

486 

660 

480 

124  5 

40  9 

S.W. 

w. 

i'O 

•02 

2S 

80-054 

707 

50' 1 

57-9 

48-2 

126-8 

41-6 

8.W. 

B.W. 

6-5 

26 

29-916 

71-3 

491 

61^5 

33-1 

1257 

39-8 

a.w. 

W. 

9-5 

•02 

27 

29-910 

60-4 

467 

52-8 

48-8 

93-4 

356 

8.W. 

N. 

6-5 

•21 

28 

80-830 

61'i 

89-1 

50-4 

41-2 

129*6 

29-3 

w. 

W. 

80 

•02 

29 

-483 

61-9 

37-4 

51-0 

40-6 

126-8 

27-9 

N.W. 

N.W. 

3-0 

80 

•303 

66-0 

85-0 

53^1 

40*3 

180-0 

25*8 

B.W. 

8.W. 

6-0 

31 

30-128 

62-0 

457 
41-4 

482 

42^2 

42-4 

70-0 

42-3 

8.B. 

B. 

t.t 

9-0 
5-2 

•20 

"- 

30-112 

616 

611 

116^1 

841 

•*■ 

•*• 

Rum 
0-66 

no 


JUNE,  1880. 


•■ 

Mean 

Beadg  of 

Baromtr. 

reduced 

to  Sea 

Level. 

Temperature. 

Wind. 

u 
n 

6-5 

i 

In  the  Shade. 

Highst 

insnn's 

rays. 

Lowst. 
on  'the 
grass. 

Direction. 

Velocity. 
Miles. 

« 

a 

High- 
^st. 

• 
*3^2 

Adop- 
ted. 
Mean. 

• 

S.s 

46^8 

A.M. 

P.M. 

^ 

'1 

ins. 
30-117 

60-7 

e^-o 

128-2 

86-8 

N.B. 

N.B. 

in. 
•17 

2 

30-067 

640  47-3 

51-1 

48-5 

73-0 

44*2 

N.«. 

N. 

100 

•81 

8 

29-944 

63-5 

47-7 

50-4 

47-7 

69-8 

47-6 

N.B. 

N.B. 

lO-O 

•04 

4 

£9-9  S3 

56-9  '46-2 

49-4 

421 

114-0 

40-3 

N.B. 

N. 

90 

6 

30-055 

61-3  41i 

6L-9 

44-0 

126-8 

837 

N.W. 

N.W. 

6-6 

•09 

6 

29-938 

63-  7  49-3 

64-6 

49-1 

116*4 

48-2 

N.W. 

W. 

9*0 

•05 

7 

•744 

62-8 

48-2 

63-1 

17-2 

122  8 

44-6 

e.w. 

w. 

60 

8 

•786 

69-7 

41-3 

61-3 

43-6 

117-6 

86-4 

S.W. 

w. 

60 

•06 

9 

•797 

66-6'40-2 

49-6 

441 

102-9 

80-4 

8.W. 

8. 

60 

•04 

10 

•857 

61-9  36-  2 

60-5 

46-9 

126-8 

80-0 

N.B. 

W. 

6-5 

•05 

11 

29-948 

66-7  40-1 

62-2 

47-0 

186-6 

82-6 

N.B. 

w. 

6-5 

12 

30-024 

707  |38-6 

66-2 

49-4 

126*3 

81-4 

8.W. 

w. 

10 

18 

•036 

69-0 

45-1 

67-0 

49*3 

129-9 

86-7 

8. 

B. 

7-0 

U 

.110 

67-4 

A9-0 

68-3 

53-0 

121*6 

48-8 

N. 

N. 

9-5 

•02 

15 

-100 

61-2 

51-7 

65-9 

49-4 

92-2 

46*4 

N.W. 

N. 

9-5 

-08 

16 

•020 

68-8 

50-8 

65-0 

6i-l 

71-3 

60-3 

N-B. 

N.B. 

10-0 

•20 

17 

80-134 

66-1  o4-2 

69-7 

565 

116-9 

62-1 

N.B. 

B. 

10-0 

-84 

18 

29-930 

73-6  53-3 

62-8 

54-4 

1801 

49-6 

N.E. 

N. 

6-5 

•06 

19 

•691 

6'>-6 

540 

69-3 

54-6 

124-7 

60-4 

B. 

S.B. 

9-5 

•18 

20 

-597 

667 

55-9 

69-7 

61-6 

1181 

53-7 

8.B. 

S.W. 

9-5 

21 

•678 

667 

51-8 

67-7 

510 

131-4 

47-8 

8.B. 

w. 

5-5 

-05 

22 

•787 

67-0 

1V6 

56-6 

543 

121-9 

40-0 

W. 

w. 

9-6 

•02 

28 

•773 

68-7 '51-3 

1 

59-2 

530 

13&-8 

46-5 

w. 

w. 

9-5 

24 

•809 

71-3 

53-6 

60-5 

61-8 

182-2 

46-6 

w. 

w. 

6-5 

•01 

26 

•84i 

70-0 

50-0 

69-7 

6L-3 

123-0 

42-9 

8.W. 

w. 

7-0 

26 

29-981 

69-1 

47-0 

58-7 

64-d 

124-0 

88-2 

W. 

w. 

7-0 

•14 

27 

80-231 

72-0 

48-1 

61-6 

64-2 

128-9 

89-0 

e.w. 

S.W. 

7-5 

28 

•24  i 

70-7 

66-0 

61-6 

68-0 

126-7 

63-2 

w. 

w. 

90 

29 

80-089 

711 

66*8 

61^0 

64-d 

126- A 

47-2 

w. 

w. 

9-0 

80 

29-793 

740 

50-7 
^-2 

61-8 

5i-4 
50-4 

183-6 

42-4 

s.w. 

8.W. 

8-3 
7-7 

•18 

Mna. 

29-935 

65-2 

66-3  i 

117-7 

42-6 

... 

... 

Sum 
1-78 

Ill 


JULY,  1880. 


1    Mean 

Seadg.of 

Bazomtr. 

reduced 

to  sea 

liereL 

Temperature.                     { 

Wind.            1 

u 

n 

So 
6.0 

^ 

In  the  Shade.          | 

^P^S           • 

Lowst. 
on  the 
grass. 

Direotion.    | 

Velocity. 
Miles. 

High, 
est. 

••> 

1 

Adop- 
ted 
Mean. 

62*^7 

Highst 

insnn's 

rays. 

A.M. 

P.M. 

^ 

1 

ins. 
29*785 

659 

6»-7 

585 

118-8 

46'^8 

8.W. 

W. 

in. 
*08 

8 

•782 

63-9 

47-8 

67-3 

53-3 

107-7 

89-2 

S.W. 

S.W. 

100 

•11 

8 

29-706 

64-3 

541 

57-6 

52-5 

126-8 

48-4 

B.W. 

w. 

9-0 

•19 

4 

80-048 

67-3 

50-2 

575 

49-0 

126-1 

41*6 

N.W. 

N.W. 

4*5 

6 

'193 

71-7 

48-7 

58-8 

497 

129-7 

85-8 

N.W. 

W. 

3-5 

6 

30H>18 

68-8 

52*0 

57-7 

58-0 

112-3 

46*6 

W. 

S-W. 

9*0 

•20 

7 

29-685 

667 

60-7 

665 

51-7 

117-7 

48-9 

8.W. 

8.W. 

6*6 

H)8 

8 

•676 

64-7 

49-0 

671 

51-8 

125-9 

41*6 

8.W. 

B.W. 

8*5 

•80 

9 

•781 

64-5 

49-8 

66-5 

50*9 

117-6 

45-0 

8.W. 

B.W. 

5*0 

•08 

10 

29-949 

68-7 

48-4 

58-4 

52-4 

127-8 

41-0 

8.W. 

B.W. 

• 

90 

08 

11 

80188 

70-7 

53-9 

60-7 

52*3 

138*0 

48*6 

W. 

8.W. 

9-5 

12 

•172 

65-9 

48-1 

58-4 

521 

117-0 

39-5 

8.W. 

B.W. 

90 

•16 

18 

•120 

671 

541 

59-5 

55-9 

121-8 

52-5 

8. 

B. 

80 

66 

14 

300(7 

696 

55-4 

59-8 

55-2 

1291 

62-1 

8. 

B. 

70 

*06 

16 

29-9S7 

75  3 

561 

637 

568 

1336 

50-0 

B. 

N.W. 

5*6 

16 

30-:  91 

74-7 

470 

616 

691 

136-6 

407 

N.E. 

N.B. 

8-5 

17 

80OJ8 

72  2 

59-6 

64-0 

577 

96-9 

639 

N.0. 

W. 

95 

•04 

18 

29  964 

72  2 

55-8 

63-3 

548 

130-3 

49  2 

8.W. 

B.W. 

6*0 

•06 

19 

80-038 

717 

53-8 

61-9 

55  4 

132-7 

48-2 

8.W. 

W. 

5-6 

SO 

•115 

72-7 

60^8 

61-0 

54-7 

132*4 

41-7 

8.W. 

W. 

46 

21 

30052 

741 

51-6 

62-7 

66-5 

134-4 

44*5 

8. 

8. 

9-6 

•^ 

28 

29999 

73  8 

50-8 

61-4 

57-6 

126*1 

450 

I. 

W. 

6-6 

28 

•981 

72-8 

49-5 

62-2 

54-8 

124-6 

43-1 

8. 

w. 

60 

24 

•897 

711 

65-8 

62^0 

56-0 

1348 

610 

8.W. 

w. 

9-5 

26 

•887 

73-7 

47-2 

621 

544 

137*2 

422 

8. 

8. 

86 

.49 

26 

•555 

68-3 

56-6 

62-0 

59-9 

120-4 

660 

8. 

B. 

95 

48 

27 

•818 

710 

572 

63-6 

55-0 

132-7 

63-3 

W. 

8. 

7*5 

06 

28 

•692 

65-2 

575 

61-0 

572 

98-7 

57  8 

8.W. 

B.W. 

10-0 

•84 

29 

•605 

68*1 

55-0 

59-7 

55-0 

126-9 

63  0 

8.W. 

W. 

6-0 

•22 

80 

•679 

69-2 

518 

1 

581 

51-2 

189*5 

451 

W. 

B.W. 

8.0 

•07 

81 

1 

2979i 

67  2 

46-6 
51-9 

67  2 

47  5 
54-0 

128-6 

42-8 

W. 

W. 

4-0 
72 

•18 

Mbs 

1 

29^909 

69-8 

60*1 

1251 

46<6 

*t« 

••• 

Sum 
4-37 

112 


AUGUST,  1880. 


Mean 

Readg  of 

Baromtr. 

rednoed 

to  Sea 

Lerel. 

Temperature. 

Wind. 

u 

6-0 

• 

In  the  Shade. 

Highst 

insnn's 

rays. 

Lowst. 

on  the 

grass. 

Direction. 

Velocity 
Miles. 

.g 

High- 
est. 

1 

J 

49^3 

Adop- 
ted. 
Mean. 

^1 
6^3 

^.U. 

P.M. 

" 

I-I 

ins. 
29665 

6*1-6 

64-9 

127*7 

600 

N.B. 

W. 

in. 
•18 

2 

-744 

66*6 

61-8 

66-9 

50-7 

124-1 

46-5 

N.W. 

N.W. 

6-6 

•01 

8 

•982 

69-6 

47*9 

600 

637 

130-6 

44-4 

N.W. 

W. 

6-5 

4 

-923 

71*3 

571 

68-0 

67-1 

135-9 

66-3 

W. 

W. 

9-0 

6 

•810 

74-4 

56-6 

63-6 

58*0 

123-1 

67*6 

S. 

8. 

6-6 

-41 

6 

•668 

68-5 

56-0 

69-7 

65-0 

1080 

61-3 

w. 

W. 

60 

*ll 

7 

•458 

62-0 

52-6 

57-1 

53-0 

93-9 

47-3 

S.W. 

W. 

10-0 

-19 

8 

29-767 

66-6 

51-6 

67-6 

50*8 

129-9 

47-1 

w. 

N.W. 

2-5 

9 

80112 

74-7 

48-8 

60-8 

62-8 

134-9 

44-6 

N.W. 

N.W. 

10 

10 

•304 

777 

46-6 

64-3 

680 

131-6 

44-6 

w. 

W. 

6-0 

11 

•260 

77-3 

69-8 

66*8 

60*2 

133*4 

660 

N. 

N. 

4-0 

12 

•218 

71-9 

567 

62-4 

54-5 

133-1 

607 

N.E. 

N. 

4-5 

13 

•144 

74-8 

56-1 

64-5 

58*0 

128-6 

607 

N. 

N.B. 

4-0 

14 

•138 

76-0 

58*0 

647 

58-2 

130-6 

53-6 

N.B. 

N.B. 

90 

16 

•128 

66-7 

57*9 

61-2 

57-6 

102-9 

67-8 

N.E. 

N.B. 

100 

16 

•107 

630 

34-9 

69-0 

55-4 

880 

54-8 

N.B. 

N.B. 

100 

17 

•148 

71*2 

67*8 

61-9 

56*6 

125-2 

567 

N.B. 

E. 

10-0 

18 

•186 

69-3 

561 

60-7 

58-5 

132-6 

66-0 

N.E. 

B. 

100 

19 

•078 

68-2 

55*1 

60-3 

56-0 

118-9 

55-0 

E. 

N. 

lO-O 

20 

•057 

69-2 

68-2 

61-5 

671 

128-6 

63-5 

N.F. 

N. 

9-5 

21 

•107 

€97 

67-3 

61*2 

54-8 

122-2 

54*0 

N.E. 

N.B. 

60 

22 

•079 

70-7 

56*1 

60-7 

62-1 

129*6 

49-8 

N.E. 

N.B 

4-0 

28 

•066 

64-7 

60-9 

68-3 

63-6 

1117 

46-1 

N.B. 

N.I'. 

7-6 

24 

80-058 

67-7 

50-1 

68-2 

52-9 

122-1 

468 

N.B. 

N.B. 

10*0 

•02 

26 

29-996 

66-4 

58-9 

697 

57-4 

84-7 

49-2 

N.B. 

E. 

10-0 

26 

29-957 

76-7 

57-7 

63-6 

69-2 

127-4 

64-2 

B. 

N. 

6-5 

-28 

27 

80*167 

76-0 

56-8 

68-4 

60^0 

121-9 

49-3 

N.B. 

N.B. 

5-5 

28 

•228 

767 

64-8 

63*4 

67^5 

125-0 

48-8 

N.B. 

N.B. 

5-0 

•12 

29 

80-946 

73-6 

66-9 

630 

64-8 

133-6 

48-8 

B. 

B. 

3-5 

80 

29^998 

760 

647 

62-6 

66-5 

127-9 

46-7 

B. 

B. 

4-6 

81 

80*106 

76-7 

460 
641 

69-8 

66-3 
66-6 

127*4 

89-1 

N.B. 

N. 

... 

6-0 
67 

Mns. 

80018 

70-8 

6M 

122*4 

60*4 

•.• 

«.. 

1-35 

lu 


BIEPTBMBBB  1880. 


Mean 

Beadgof 

Baiomtr. 

redooed 

to  Sea 

LereL 

in. 
30299 

Temperature. 

Wind. 

as. 

5^-6 

s 

In  the  Shade. 

Highst 

inson's 

rays. 

Lovrst 
on  the 
grass. 

Direction 

Velocity. 
Miles. 

•i 

fil 
Q 

High, 
eat. 

lis 

48'-9 

Adop- 

t  d 
Mean. 

^•8 

P4 

56''8 

A.M. 

P.\f. 

1 

7*6-9 

126-9 

o 

8.W. 

W. 

in. 

8 

•348 

79-9 

591 

671 

606 

136-6 

w. 

N. 

8*6 

8 

80218 

82*0 

52.7 

663 

56-3 

1310 

8. 

8. 

00 

4 

29  998 

84-5 

55-0 

689 

62-2 

1321 

B. 

w. 

5*0 

-08 

5 

80-097 

74-6 

57-8 

64-6 

680 

128-9 

W. 

W. 

2-5 

•02 

6 

•105 

71-9 

487 

607 

67-2 

133-9 

W. 

w. 

80 

•01 

7 

-083 

70-7 

47-9 

58*1 

50-6 

1321 

N.B. 

N.ID. 

0*5: 

8 

80H)03 

67-7 

44-8 

57-6 

50-9 

119-0 

E. 

N. 

4-0 

9 

29-846 

65-0 

51-2 

58-0 

56-2 

966 

E. 

N.ID. 

10-0 

•06 

10 

•710 

72-0 

54-9 

631 

600 

1180 

S. 

8.W. 

7-0 

•28 

11 

•680 

63^0 

53  7 

57-4 

54-4 

76-9 

N.W. 

N.W. 

10-0 

•71 

12 

•641 

656 

60-1 

654 

547 

118-8 

N.W. 

W. 

80 

l-Ol 

13 

•765 

65  0 

47-6 

54*9 

490 

1241 

42-4 

W. 

W. 

4*5 

•21 

14 

•367 

635 

47  6 

56-3 

53-8 

117-6 

42*4 

8. 

8. 

100 

•64 

15 

•359 

61-7 

610 

552 

61-8 

1087 

48-4 

N.W. 

N.W. 

lO-O 

•86 

16 

•656 

61-7 

63-2 

573 

527 

lCO-5 

49-8 

N.B. 

N.W. 

8-5 

17 

•912 

63-2 

537 

66-7 

51-6 

1007 

48-7 

N.W. 

N.W. 

9.5 

-38 

18 

754 

627 

48-2 

58-5 

48-8 

119-6 

42-8 

W. 

N.W. 

6-0 

•10 

19 

•773 

58-7 

41-9 

47-8 

42-8 

102-7 

81-2 

w. 

N.W. 

50 

•06 

80 

-932 

63-7 

40-1 

62-4 

46-^ 

120-2 

81-8 

N.W. 

N.W. 

6-0 

•10 

81 

29-961 

63-2 

48-4 

541 

51-4 

98-7 

44-8 

8. 

6-0 

•08 

88 

80-046 

668 

510 

58-6 

667 

105-6 

45-6 

W. 

N.W. 

10-0 

83 

•169 

69-2 

58*4 

62-5 

58-9 

104-0 

66-1 

N.W. 

N.W. 

9*0 

84 

-131 

62-5 

662 

58-4 

551 

812 

561 

N. 

N. 

10-0 

85 

•114 

65-7 

53-9 

59-0 

65-0 

1127 

52-9 

W. 

9-5 

26 

•812 

66-0 

569 

60-5 

677 

880 

587 

W. 

10-0 

27 

•840 

657 

54-4 

58'3 

65-6 

86-8 

474 

N.E. 

50 

•01» 

28 

•492 

63-7 

49-9 

54-6 

51-9 

88-8 

45*0 

OO 

29 

•489 

657 

45-5 

537 

51-2 

108-7 

421 

00 

80 

30-487 

597 

42-i 
608 

497 

477 
53-9 

754 

38-8 

N.W. 

.*• 

5-0 
6*3 

'Z 

89-897 

67*4 

580 

109-8 

•*• 

••• 

Sum 
3-94 

•  Fog. 


114 


OCTOBER,  1880. 


Mean 

Beadg  of 

Baromtr. 

rednoed 

to  Sea 

Leyel. 

Temperatnre. 

Wind. 

3  p 

o  o 

So 

4-3 

1 

4 

In  the  Shade. 

Qighst 

insnn's 

rays. 

Lowst. 

on  the 

grass. 

Direction. 

Velocity. 
Miles. 

• 

& 

High- 
est. 

is 

45^0 

Adop- 
ted. 
Mean. 

o.S 

Q  o 

A.M. 

P.M. 

-a 

1 

ins. 
80-211 

67-2 

65-5 

113-0 

890 

N.E. 

NW. 

in. 

2 

29*996 

63-7 

41-0 

50-6 

45-4 

lOu-5 

373 

W. 

W. 

1  6-0 

•16 

8 

•967 

5S0 

32*7 

441 

37-5 

113-5 

82-9 

N.W. 

••• 

3-0 

4 

•654 

45-2 .86-9 

41-0 

38-6 

56-7 

31-2 

8.  IS. 

N.B. 

10*0 

1-21 

6 

•255 

61-8  41-2 

53-0 

51-8 

bO-8 

41-0 

W. 

W. 

8-0 

•18 

6 

•893 

51-0 

42-1 

47-4 

46-6 

57-9 

84-2 

W. 

8. 

10-0 

-98 

7 

•619 

63-0 

49*0 

53-8 

601 

1120 

47-4 

&.ti. 

E. 

6-0 

•12 

8 

•772 

59-2 

46-3 

51-8 

48-7 

107-6 

88-8 

S. 

N. 

7-5 

•02 

9 

29758 

531 

45-3 

49-7 

46-6 

61-9 

43-8 

N.B. 

N. 

10-0 

•81 

10 

80-042 

52-0 

48-2 

49-5 

47-2 

55-5 

46-7 

S. 

E. 

8-0 

•11 

11 

•292 

56-5 

4i-4 

4S-3 

43-5 

1U9-9 

83-4 

Jd. 

£. 

50 

18 

•229 

540 

40-2 

46-6 

41-4 

107-5 

31-4 

N. 

E. 

2-5 

•OS 

18 

•358 

56-7 

40-6 

46-6 

tO-6 

107-0 

81-8 

N. 

N. 

0-5 

U 

•419 

52-0 

83-7 

41-4 

38-3 

87-0 

28-1 

N. 

N. 

0-0 

15 

•264 

63-7 

34-6 

44-2 

41-4 

660 

28-9 

£2. 

N. 

5-0 

16 

•104 

571 

42-1 

49-1 

4H-6 

98-8 

34-4 

£. 

U. 

9-5 

17 

•148 

67-5 

44-7 

49-3 

45-8 

82-6 

40-2 

N. 

N. 

9-0 

18 

•085 

58-8 

41-5 

47-2 

43-3 

104-7 

J:0-8 

N. 

N. 

1-0 

•02 

19 

80-087 

47-5 

38-7 

41-9 

38-2 

72-5 

30-2 

N. 

l^.li. 

J  00 

•80 

20 

29-709 

421 

80-8 

84*0 

29-0 

94-0 

22-1 

N.B. 

N. 

95 

ti 

•885 

46-0 

26-0 

86-1 

29-9 

81-3 

17-4 

N. 

N.E. 

7-0 

•08 

22 

•703 

42-7 

86-1 

89-2 

34-9 

62-4 

34-6 

8.B. 

E. 

10-0 

•18 

23 

29-967 

46-8 

33-8 

88-8 

32-3 

91-6 

24-7 

N.E. 

N.B. 

6-0 

24 

80*814 

49-9 

28-4 

87-8 

82-2 

100-7 

19-6 

N. 

N. 

8-5 

25 

80-147 

48-8 

28-4 

391 

36-4 

7b-4 

23-4 

N. 

N. 

60 

•20 

26 

29*545 

43-9 

36-3 

89-1 

37-0 

45-0 

29-6 

8. 

B. 

10-0 

•74 

27 

29*222 

57-4 

881 

48-2 

47-3 

64-3 

88-0 

B. 

8. 

lO-O 

•70 

28 

28-906 

56-9 

36-3 

47-4 

41-2 

79-2 

36-2 

B. 

w. 

10*0 

•22 

29 

29-807 

44-1 

32-7 

370 

32-0 

73-3 

23-6 

N. 

N. 

40 

80 

30-199 

48-7 

27-3 

35-7 

29-7 

950 

17-7 

N.W. 

N.W. 

0-0 

81 

80-156 

50-9 

80-0 
37-7 

40-3 

36-2 
40-7 

98-8 

21-2 

W. 

W. 

5^5 
68 

Hna. 

29-906 

58-0 

44-6 

86-7 

82-0 

*t« 

••■ 

Sum 
5-50 

m 


NOVBMBBB,  188». 


1    Mean  j 

Beadg.of 

Baromtr. 

reduced 

to  sea 

LeyeL 

Temperature. 

Wind. 

So 

S3 

6.0 

1 

In  the  Shade.          | 

Lovrst. 
on  the 
grass. 

Direction.    | 

Velocity 
Miles. 

• 

High- 
est. 

-»3 

Hi 

34-1 

Adop 

ted 

Mean. 

83''4 

Highst 

insun's 

rays. 

• 

A.M. 

P.M. 

1 

1 

ins. 
88-268 

&-8 

89*2 

93-2 

^-9 

N. 

N. 

in. 

2 

■147 

41-2 

<5-6 

3L-9 

27-6 

80-7 

160 

W. 

6*6 

8 

-816 

46-8 

31-7 

37-6 

32-7 

92-6 

22*6 

N.B. 

N. 

4-6 

4 

-468 

46-1 

298 

848 

29-3 

88-6 

21-1 

N. 

N. 

4-0 

6 

'482 

47-6 

29-9 

89-6 

38*2 

690 

20-8 

N. 

N. 

100 

6 

•406 

60-0 

39*8 

44*2 

40-2 

698 

32-7 

N. 

W. 

8-6 

7 

•287 

60-4 

42-6 

46-7 

44-8 

72-0 

39-2 

W. 

W. 

lO-O 

•18 

8 

-866 

61-6 

32-9 

46-6 

35-2 

981 

23-8 

N. 

N. 

40 

9 

•248 

43-9 

24-3 

84-9 

32*3 

70-3 

171 

N. 

w. 

6*6 

10 

-148 

63-7 

42-0 

46-2 

41-6 

98-4 

29*6 

N. 

w. 

90 

•07 

11 

80  089 

530 

44-8 

48-6 

47-3 

68-4 

40-6 

8.W. 

w. 

10*0 

•08 

12 

29-998 

62-8 

47-6 

60  4 

48-6 

76-2 

42-0 

W. 

w. 

100 

• 

•02 

18 

•768 

667 

49-6 

53-5 

51-3 

61-1 

48-2 

W. 

w. 

100 

•16 

14 

•281 

660 

50-5 

53-2 

520 

66-7 

496 

s.w. 

S.W. 

lOO 

•32 

16 

29-640 

63  9 

36-4 

41-7 

363 

621 

360 

N. 

N. 

10-0 

•69 

16 

28-913 

62-5 

366 

439 

38  0 

93-2 

36-5 

S.W. 

w. 

60 

•03 

17 

29-237 

• 

469 

30-0 

35*2 

310 

919 

21-7 

w. 

N. 

3-0 

18 

•022 

841 

24-9 

29-6 

294 

339 

170 

B. 

B. 

96 

•70 

19 

29607 

894 

32-6 

34-8 

290 

77  9 

26-6 

N. 

N. 

40 

SO 

80-821 

88-4 

26-2 

30-8 

24-8 

96*6 

20-6 

N. 

N. 

•0 

21 

80864 

31-8 

26-8 

28-9 

28'8 

48-2 

189 

N. 

N.B. 

6*6 

22 

20966 

828 

16-8 

22-9 

19*6 

76-6 

16-3 

N. 

6*6 

•06 

28 

•896 

429 

27-3 

36-3 

3y3 

26-4 

S. 

W. 

10-0 

•14 

24 

•866 

62-7 

10-8 

48-0 

47-0 

84-9 

S.W. 

W. 

8*6 

•64 

26 

•798 

68-8 

41-8 

47-0 

41-9 

340 

w. 

w. 

46 

•86 

26 

29648 

65-6 

U-8 

49-0 

47-3 

32-1 

S.W. 

N.W. 

66 

•10 

27 

80166 

61-4 

393 

43-3 

38-0 

28-5 

w. 

W. 

0*6 

28 

.400 

61-5 

393 

45-7 

42  0 

29-2 

N.W. 

N.W. 

70 

29 

•431 

61-7 

41-4 

44-8 

41-0 

32-6 

S.W. 

8. 

6*0 

80 

80^892 

46-4 

381 

42-8 

41-6 

80  8 

S. 

W. 

10.0 

Una 

29-992 

47-6 

36-4 

40*9 

37-2 

••• 

29*1 

•  it 

.*• 

68 

Snm 
8-24 
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DIOBUBEB,  1880. 


Mean 
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SUMMARY  OF  THE  WEATHER  FOR  1880, 


JANUAET. 


"  Ab  the  day  lengthens 
So  the  oold  strengthens." 

m 

The  weather  during  the  first  three  or  four  days  was  rather  mild,  bnt  fine, 
dry,  and  oold  during  the  remainder  of  the  month.  The  highest  temperature 
was  68*^6  on  the  1st,  the  lowest  8*6  on  the  28th,  and  the  mean  81*^ 

Atmospherio  pressure  was  very  nniform  and  greatly  in  excess  of  the 
ayerage,  the  mean  being  80*892  ins. ;  the  highest  reading  80*686  ins.  took 
place  at  9  a.m.  on  the  21st,  and  the  lowest  29*968  ins.  at  9  a.m.  on  the  1st. 
The  rainfall  was  very  small,  the  total  amount  being  only  0*51  in.  and  the 
number  of  rainy  days  8.  Snow  fell  on  5  days,  hail  on  one  day,  and  fog 
oocurred  on  10  days. 


FEBEUABY. 

"  You  should  on  Candlemas  Day 
Throw  candles  and  candlestick  away." 

The  weather  during  this  month  was  mild,  wet,  and  windy.  The  highest 
temperature  was  64**2  on  the  20th,  the  lowest  27^  on  the  1st,  and  the  mean 
4^2. 

Atmospheric  pressure  was  nearly  six-tenths  of  an  inch  lower,  and  subject 
to  greater  oscillation  than  in  the  preceding  month,  the  mean  being  29*806  ins. 
the  highest  reading  80*506  ins.  took  place  at  9  a.m.  on  the  6th,  and  the  lowest 
28*986  ins.  at  9  a.m.  on  the  16th.  The  rainfall  was  rather  large,  the  total 
being  8*76  ins.  which  fell  on  26  days.  Fog  prerailed  from  the  1st  to  the  6th, 
and  a  lunar  halo  was  seen  on  the  25th. 


lift 


MABOH. 

"  When  the  wind  18  in  the  east 
The  fisher  likes  it  least." 

This  month  was  rery  fine,  mild  and  dry,  with  a  preyalenoe  of  easterly 
winds  from  the  9th  to  the  28tlL.  The  highest  temperature  was  63^6  on  the 
90th,  the  lowest  24*^6  on  the  29th,  and  the  mean  43^7. 

Atmospheric  pressure  was  higher  and  mnch  steadier  than  dnring  the 
prerions  month,  the  mean  being  80-118  ins. ;  the  highest  reading  80*494  ins. 
took  place  at  9  a.m.  on  the  8th,  and  the  lowest  29*844  ins.  at  9  p.m.  on  the 
2nd.  The  total  rainfall  was  1*84  ins.,  which  oocnrred  on  8  days ;  no  rain 
fell  from  the  10th  to  the  80th.  Snow  fell  on  the  Ist  and  2nd,  hail  on  the  1st, 
and  lightning  was  seen  on  the  10th.    Fog  occurred  on  5  days. 


APRIL. 
"  April  showers  bring  forth  Hay  flowers." 

The  first  half  of  the  month  was  dnll  and  showery,  bat  the  latter  half  was 
rather  fine  and  dry.  The  highest  temperature  was  62*^2  on  the  19th)  the 
lowest  31^2  on  the  27th,  and  the  mean  46^. 

Atmospheric  pressure  was  a  little  below  the  average,  the  mean  being 
29*899  ins. ;  the  highest  reading  80*453  ins.  took  place  at  9  a.m.  on  the  80th, 
and  the  lowest  29*291  ins.  at  9  a.m.  on  the  4th.  Bain  fell  on  19  days,  the 
total  amount  being  2*54  ins.  A  thunderstorm  occurred  on  the  6th ;  hail  fell 
on  the  6tliy  7th,  and  20th,  and  a  lunar  halo  was  seen  on  the  19th  and  28rd, 
Fog  oocorred  on  the  7th. 


u 


MAT. 

The  merry  month  of  May." 


The  weather  throughout  the  month  was  fine  and  bright,  with  a  prevalence 
of  north-easterly  winds.  The  highest  temperature  was  74^9  on  the  21st,  the 
lowest  89^  on  the  Ist,  and  the  mean  51^. 

Atmospheric  pressure  was  rather  steady,  the  mean  being  80*112  ins.  | 
the  highest  reading  80*502  ins.,  took  place  at  9  a.m.  on  the  29th,  and  the 
lowest  29*742  ins.  at  9  a.m.  on  the  8rd.  The  rain&ll  was  rery  small,  the 
total  amount  being  only  0*55  ins.,  which  fell  on  7  days.  Lightning  was  seen 
on  the  26th,  and  fog  occurred  on  the  8rd. 


lao 


JUNE. 


"  Bamaby  bright. 

The  longest  day  and  the  shortest  night. 


f> 


With  the  exception  of  the  last  few  days  the  weather,  during  this  month, 
was  dull,  cold  and  damp.  The  highest  temperatnre  was  74°0  on  the  80th,  the 
lowest  86°2  on  the  10th,  and  the  mean  56°d. 

The  mean  atmospheric  pressure  was  29*936  ins. ;  the  highest  reading 
80*262  ins.  took  place  at  9  a.m.  on  the  28th,  and  the  lowest,  29'58i  ins.  at  9 
a.m.  on  the  20th.  Bain  fell  on  19  days,  the  total  amoxmt  being  1*73  ins.  A 
thunderstorm  occnired  on  the  26th ;  thonder  was  heard  on  the  14th  and 
22nd,  and  fog  prevailed  on  the  11th. 


JULY. 


"  Till  St.  James'  day  be  come  and  gone 

Yon  may  haye  hops  and  yon  may  have  none." 

The  weather  was  generally  dnll  and  showery  thronghont  the  month,  with 
a  prevalence  of  thnnderstorms.  The  highest  temperatnre  was  75*^8  on  the 
15th,  the  lowest  43°7  on  the  6th,  and  the  mean  60^1. 

The  mean  atmospheric  pressnre  was  29*909  ins. ;  the  highest  reading, 
80*210  ins.,  took  place  at  9  a.m.  on  the  5th,  and  the  lowest,  29*604  ins,  at 
9  a.m.  on  the  29th.  The  rainfall  was  in  excess  of  the  average,  the  total 
amount  being  4*87  ins.,  which  fell  on  21  days.  Thunderstorms  occurred  on 
5  days,  thunder  on  1  day,  lightning  on  1  day,  and  fog  on  4  days. 


AUGUST. 


"  Dry  Angost  and  warm 
Doth  harvest  no  harm." 

With  the  exception  of  the  first  week,  the  weather  was  fine  and  dry,  but 
rather  cloudy  with  a  prevalence  of  north-easterly  winds.  The  highest 
temperature  was  77^7  on  the  10th,  the  lowest  46^  on  the  31st,  and  the 
mean  61''1. 

Atmospheric  pressure  was  rather  low  from  the  1st  to  the  8th,  but 
high  and  uniform  from  the  9th  to  the  end  of  the  month ;  the  mean  waa 
80*018  ins. ;  the  highest  reading  80-810  ins.,  took  place  at  9  a.m.  on  the  10th, 
and  the  lowest  29*294  ins.  at  9  p.m.  on  the  7th.  Sain  fell  on  8  days,  the 
total  amount  being  1*86  ins.  No  rain  fell  from  the  8th  to  the  28rd.  Thunder 
oconxred  on  the  2nd  and  thunderstormB  on  the  26th  and  28th. 
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3EFTEM3EB. 

''  The  Michaebnaa  moon 
Bises  nine  nights  alike  soon.*' 

The  weather  was  fine  and  warm  from  the  l£t  to  the  8th,  dull  and  wet 
from  the  9th  to  the  21st,  and  then  fine  bnt  foggy  till  the  end  of  the  month. 
The  highest  temperature  was  84^5  on  the  4th ;  this  has  only  been  exceeded 
once  in  September  since  the  observations  were  commenced  in  1865,  when 
85*^5  was  registered  in  1868.  The  following  figures  show  the  highest  tempe- 
rature registered  in  each  September  dnring  the  past  16  years  : — 


1865 

o 

82-5 

1869 

p 
78-2 

1878 

o 

70-8 

1877 

o 

66-5 

1866 

65-8 

1870 

700 

1874 

74-2 

1878 

78-4 

1867 

76-7 

1871 

78-0 

1876 

780 

1879 

70-7 

1868 

85-5 

1872 

76-6 

1876 
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84*6 

The  lowest  temperature  was  40^1  on  the  20th,  and  the  mean  58^. 

Atmospheric  pressure  was  unsteady  about  the  middle  of  the  month  and 
high  during  the  last  4  days ;  the  mean  wa^  29*997  ins. ;  the  highest  reading 
30*511  ins.  took  place  at  9  a.m.  on  the  29th,  and  the  lowest  29*199  ins.  at  9 
p.m.  on  the  14th.  The  total  rainfall  was  8*93  ins.,  and  the  number  of  rainy 
days  16;  the  greatest  daily  fall  was  1*01  in.  on  the  12th.  Fog  occuiredon  6 
days,  and  a  lunar  halo  was  seen  on  the  13th. 


OCTOBEB. 


"  Good  October,  a  good  blast 

To  blow  the  hogs  acorns  and  mast." 

The  weather  during  the  first  10  days  of  the  month  was  dull  and  wet,  fine 
from  the  11th  to  the  18th,  and  generally  cold  from  the  19th  to  the  end  of  the 
month.  The  highest  temperature  was  67^2  on  the  Ist,  the  lowest  26^  on  the 
21st,  and  the  mean  44^6. 

Atmospheric  pressure  was  subject  to  considerable  oscillation,  the  mean 
being  29*908  ins. ;  the  highest  reading  30*484  ins.  took  place  at  0  a.m.  on  the 
1  ith,  and  the  lowest  28*747  ins.  at  9  a.m.  on  the  28th.  The  rainfall  was  very 
large,  the  total  amount  being  5*50  ins.  The  greatest  daily  falls  were  1'21  in. 
on  the  4th,  0*96  in.  on  the  6th,  0*74  in.  on  the  26th,  and  0*70  in.  on  the  27th. 
The  number  of  rainy  days  was  17.  Snow  fell  on  the  20th,  fog  prevailed  on 
the  18th,  and  a  lunar  halo  was  seen  on  the  14th. 
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NOYElfBEB. 

"On  St.  Andrew*!  d»y 

The  night  la  twice  as  long  as  the  day." 

The  weather  waa  fine  and  cold  from  the  let  to  the  9th,  mild  and  rough 
from  the  10th  to  the  16th,  cold  from  the  17th  to  the  28rd,  and  mild  from  the 
24th  to  the  end  of  the  month.  The  higheat  temperature  was  66^7  on  the  18th, 
the  lowest  16^8  on  the  22nd,  and  the  mean  40^9. 

Atmospheric  pressure  was  uniform  and  high  from  the  1st  to  the  11th,  but 
rery  unsteady  during  the  remainder  of  the  month.  The  mean  pressure  was 
29*992  ins. ;  the  highest  reading  80*478  ins.  occurred  at  9  a.m.  on  the  4th,  and 
the  lowest  28*816  ins.  at  9  p.m.  on  the  18th.  Bain  fell  on  14  days  to  the 
amount  of  8*25  ins. ;  the  greatest  daily  fall  was  0*70  in.  on  the  18th.  Snow 
fell  on  8  days,  and  fog  prerailed  on  6  days. 


DS0BM2SR. 

"  Lucy  Light 

The  shortest  day  and  the  longest  night." 

On  the  whole  the  weather  during  this  month  was  rery  mild.  The  highest 
temperature  was  W4  on  the  10th,  the  lowest  27^9  on  the  26th,  and  the 
mean  41^. 

Atmospheric  pressure  was  very  high  during  the  first  part  of  the  month 
and  rather  low  during  the  latter  part.  The  mean  pressure  was  29*966  ins. ; 
the  highest  reading  80*672  ins.  took  place  at  9  p.m.  on  the  7th,  and  the  lowest 
29*158  ins.  at  9  p.m  on  the  29th.  The  total  rainfall  was  8*92  ins.  with  19 
rainy  days ;  the  greatest  daily  fall  was  0*84  in.  on  the  29th.  No  rain  fell  from 
the  8rd  to  the  12th.    Snow  fell  on  6  days,  and  fog  occurred  on  8  days. 
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PREPACB. 


A  GLANCX  at  the  Preface  of  our  last  Beport  will  show  why  the  year 
1880  was  a  critioal  one  in  the  history  of  the  Society.  It  is  therefore 
with  all  the  greater  satisfaction  that  the  Committee  feel  themselves 
entitled  to  record  that  the  year  1881  has  been  one  of  distinct 
progress. 

The  suggestion  that  the  increased  interest  taken  in  the  snbjecte 
which  the  Society  professes  to  enconrage  called  for  more  systematic 
instmction  than  had  of  late  been  accessible,  has  borne  good  fmit. 
Sections  haye  been  formed,  and  have  been  worked  with  some 
success.  The  Botanical  Section,  under  the  presidency  of  the  Bev. 
T.  A.  Preston,  held  weekly  meetings  during  the  Easter  and  Summer 
Terms,  and  will  we  may  hope  be  renewed  now.  The  Entomological 
Section,  under  Mr.  Habt-Smith,  held  fortnightly  meetings  during 
the  same  period,  and  will  recommence  operations  in  March.  The 
Ornithological  Section,  under  the  Bev.  J.  P.  Wat,  met  eyery  fort- 
night during  the  Summer  term,  and  in  the  Winter  term  some  useful 
lessons  were  giyen  in  skinning  birds,  which  haye  produced  satisfac- 
tory results.  The  acquisition  of  an  admirable  telescope  at  once  led 
to  the  formation  of  an  Astronomical  Section,  under  Mr.  Bodwxll 
and  Mr.  Upcott,  and  a  series  of  lectures  were  giyen  by  H.  L. 
Gallxnoab,  which  as  the  season  becomes  more  propitious  will  be 
supplemented  by  the  more  reg^ar  use  of  the  instrument  itself. 
That  four  sections  should  haye  been  formed  in  a  single  year,  and 
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Mnsenm 
Prise. 


Meetingrs 


should  have  flonrished,  says  something  for  the  life  of  the  Society. 
Independently  of  these  officially  recognized  channels  of  instruction, 
a  select  few  ha7e  derived  great  pleasure  and  profit  from  working 
with  the  Microscope  privately  with  Mr.  Habt-Smith. 

Bat  although  the  sectional  work  tells  of  growing  interest,  it 
must  be  remembered  that  a  great  deal  more  than  mere  interest  is 
required  if  the  standard  reached  of  late  years  by  the  winners  of  the 
Stanton  Frizes  is  to  be  maintained.  After  our  three  leading 
Entomologists  there  comes  a  great  gap,  which  nothing  but  hard  and 
regular  work  this  year  will  enable  us  to  bridge  over. 

The  Committee  had  hoped  that  the  formation  of  the  sections 

would  have  produced  a  larger  competition  for  the  Stanton  Frizes. 

In  this  they  were  disappointed.    The  well-known  excellence  of  one 

of  the  competitors  for  the  Entomological  prize  made  the  result  a 

foregone  conclusion,  but  if  there  is  reason  to  regret  that  only  one 

collection  was  shewn  up,  the  excellence  of  that  one  collection  made 

by  W.  F.  H.  Blakdvord  was  enough  in  itself  to  redeem  this  branch 

of  our  work  from  discredit.    The  Botanical  Prize  being  a  more  open 

question  produced  three  collections  of  fair  merit :  and  the  promise 

of  a  more  spirited  contest  in  both  departments  in  the  coming  year 

proves  that  the  sectional  work  has  told.      That  our  efforts  are 

appreciated  in  the   quarters  where  we    look  for  approbation  is 

evidenced  by  the  offer  of  a  third  prize  this  year  for  Geology,  the 

study  of  which  is  rendered  more  interesting  now  by  the  opening  of 

the  new  Railway  to  Swindon. 

A  prize  newly  constituted  for  the  paper  that  showed  the  fullest 

knowledge  of  the  varied  contents  of  the  Museum  produced  strikingly 

good  results  from  J.  S.  Wilson,  who  won  the  prize,  E.  K.  Chambers, 

H.  G.  GooDACEB,  and  H.  W.  Cholmeley. 

The  numbers  of  the  Society  still  continue  very  high,  and  so 

great  has  been  the  demand  for  admission  to  the  lectures  that  it  has 
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been  fonnd  necessary  to  transfer  the  plaee  of  meeting  from  the 
Mnsenm  to  the  Bradleian,  which,  on  the  occasion  of  Dr.  Fergus' 
paper,  received  nearly  800  within  its  walls.  The  success  of  these 
meetings  is  dae  to  the  continued  kindness  of  many  true  friends  to 
the  Society  and  to  the  School,  to  whom  we  feel  that  our  heartiest 
thanks  are  due. 

A  new  feature  in  our  fortnightly  meetings  has  Lcen  the  appear- 
ance of  the  Bey.  J.  G.  Wood,  who  delighted  twice  oyer  an  unusually 
large  audience  with  his  famous  sketch  lectures,  and  moreoyer  con- 
tributed a  valuable  paper  on  School  Museums  to  the  Marlburian, 

Our  list  of  donations  last  year  was  a  handsome  one  :  1881  has 
surpassed  it.  First  and  foremost  we  owe  a  very  deep  debt  of 
gratitude  to  a  generous  supporter  of  our  work,  who  desires  that  his 
name  may  not  transpire,  for  the  present  of  a  magnificent  telescope. 
We  hope  that  he  feels  some  return  for  his  goodness  in  the  knowledge 
of  the  way  in  which  his  gift  is  appreciated,  and  of  the  great  work 
which  it  seems  likely  to  do.  Again  the  Rev.  G.  W.  de  Lisle  has 
most  liberally  supplied  a  want,  which  we  and  the  Art  Society  have 
long  felt,  in  the  very  handsome  present  of  a  first-rate  magic  lantern 
with  everything  complete  It  puts  within  our  reach  much  to  which 
we  have  not  been  able  hitherto  to  attain,  and  marks  a  distinct  epoch 
in  our  history.  During  this  last  year  the  large  barometer,  given  to 
the  School  by  the  Master,  has  been  set  up  in  the  portico  of  C 
House,  and  the  readings  regultvrly  recorded  by  W.  J.  Callendab 
have  been  a  source  of  daily  interest  to  many.  Amongst  many  other 
proofs  of  interest  in  our  efforts,  of  which  the  list  of  donations  in 
this  Report  gives  evidence,  we  would  call  especial  attention  to  a 
large  collection  of  objects  from  Ceylon,  from  H.  C.  Bebwick,  to 
collections  of  fossils  from  the  Rev.  G.  Bubmesteb  and  W.  Colchestbb, 
Esq.,  and  to  the  promise  already  in  part  fulfilled  of  E.  F.  im  Thubn, 
Esq.,  O.M.,  to  supply  us  with  an  ethnographical  collection  of  objects 


Donatious. 


10 


from  Britieh  Gniana.     We  have  also  recently  been  put  upon  the  list 
of  societies  entitled  to  receive  donations  from'  the  British  Museum. 
Mmom  ^^^  steadily  increasing  kindness  of  friends  has  for  some  time 

past  rendered  the  existing  Museum  too  narrow  a  home  for  onr  pos- 
sessions ;  and  it  it  with  the  greatest  satisfaction  that  we  are  able  to 
state  that  a  new  Museum  will  in  the  space  of  a  few  months  be  in 
course  of  construction. 

The  Beport.  Yfe  would  call  special  attention  to  the  accompanying  Eeport. 

It  contains  an  unusually  large  amount  of  matter,  and  we  venture  to 
believe  of  valuable  matter.  We  have  reason  to  know  that  the 
statistics  so  laboriously  collected  here  are  much  thought  of  by  dis- 
tinguished men,  who  can  appreciate  their  worth.  To  the  ordinary 
tables  of  Weights  and  Measures  are  now  added  for  the  first  time 
some  remarkable  facts  connected  with  the  eyes  and  eye-sight  of  the 
School.  The  papers  which  we  have  printed  are  wo  believe  above 
the  average  in  merit  and  interest,  and  have  moreover  been  made 
more  intelligible  and  attractive  by  well-executed  diagrams,  of 
which  we  trust  our  subscribers  will  approve,  and  for  which  our 
thanks  are  due  to  the  Bev.  W.  J.  Y.  Bakxb  and  F  E.  Hulme,  Esq. 

-^  .  .       -  The  Committee  have  revised  the  Bules  of  the  Society,   and 

*       amongst  minor  alterations  have  made  one  in  relation  to  Honorary 
Members,  which  they  hope  will  give  satisfaction  to  existing  mem- 
bers :  and  enable  more  to  remain  in  closer  connection  with  the 
Society. 

Hap  of  the  1^  will  be  gratifying  to  many  besides  ourselves  to  know  that 

Downa. 

the  large  map  of  the  Wiltshire  Downs  by  the  Bev.  A.  G.  Smith,  of 

Yatesbury,  will  shortly  be  in  the  publishers'  hands,  and  may  be 

looked  for  in  about  6  months. 

Signed,  on  behalf  of  the  Committee : 

H.  BICHABDSOK, 

President. 
Chbistmas,  1881. 
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C.  H.  Boberts 
|if.  S.  De  Jersey 
L.  Jenner 


Ordinary  Members, 

C.  Hartley 

H.  G.  Goodaore 
E.  Pedder 
V.  B.  Barrow 
J   S.  Wilson 
H.  C.  B.  Poyster 
11.  F.  Nicholson 
H.  C.  Bncknall 
P.  L.  Bnoknall 

D.  Bowly 

E.  H.  Mooatta 
P.  H.  Gannon 
K.  V.  Thomson 
W.  K.  Weston 
A.  M.  Fairbaim 


A.  L.  Jackson 

E.  B.  Badoook 
H.  B.  Biokards 

F.  E.  D.  Dmmmond-Bay 
tJ.  A.  Clark 

B.  B.  De  Chair 
H.  E.  Clark 

A.  E.  Bogers 

F.  Bligh 

P.  J.  F.  Mscanlay 
H.  G.  Hills 

G.  Heaton 

B.  S.  CoUett 
B.  T.  Michell 
L.  G.  Bamerton 
A.  B.  Field 

v.  A.  Bankes 
O.  T.  Sidgwiok 
H.  B.  Dolphin 
J.  A.  Dean 
F.  0.  Ford 
N.  W.  Logan 
H.  H.  G  Stansfeld 
W.  F.  Cholmeley 
H.  W.  (  halmeley 
A  W.  Oakley 
W  B.  Silver 
A.  J.  Linnel 
J.  B.  N.  Bankes 
F.  H.  Bliss 
F.  E.  Stifle 
A.  S.  Berwick 
E.  D.  S.  Bam 


98  School  Members. 
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HONORABY  MEMBEBS. 


Bey.  T.  A,  Preston 

F.  B.  Thompsoiii  Etq. 
W.  E.  Mnllins,  Egq. 
Bey,  J.  Sowerbj 

The  Dean  of  Westminiter 

C.  M.  Bnll,  Esq. 

W.  Fergnir,  Esq ,  M.D. 

S.  B.  Dixon,  Esq.,  F.G.S. 

W.  H.  Macdonald,  Esq. 

W.  Mansell,  Esq. 

J.  F.  Dntbie,  Esq. 

G.  H.  Dawson,  Esq. 
Bey.  A.  G.  Almaok 

E.  F.'im  Thorn,  Esq. 
Bey.  G.  W.  de  Lisle 
H.  A.  Eyans,  Esq. 
Bey.  J.  W.  Mills 

W.  W.  Fowler,  Esq. 
0.  Sankey,  Esq. 
A.  H.  Beeslj,'  Esq. 

F.  S.  Hnlme,  Esq. 
Bey.  0.  E.  Thorpe 
Bey.  jr.  S.  Thomas 
Canon  Farrar,  D.D.,|F.B.S. 
W.  F.'.Selliok,  Esq. 

H.  G  Spry,  Esq. 

G.  F.  Bodwell,  Esq. 
W.  D.  Fenning,  Esq. 


B.  E.  Prioe,  Esq. 
Capt.  B.  B.  Beed 
H.  J.  Yerrall,  Esq. 
G.  W.  Bonme,  Esq. 
H.  D.  Dmry,  Esq. 
Bey.  G.  Soames 
H.  P.  Dixon,  Esq. 
W.  A.  Clarke,  Esq. 
Bey.  W.  M.  Fnmeanx 
Bey.  A.  C.  Smith 
J.  B.  Fnller,  Esq. 
H.  E.  Garrod,  Esq. 
T.  0.  Harding,  Esq. 
Bey.  The  Master 
W.  W.  Goodohild,  Esq. 
L.  E.  Upcott,  Esq. 
W.  M.  H.  Milner,  Esq. 
T.  N.  Hart-Smith,  Esq. 
Bey.  J.  P.  Way 
H.  Biohardson,  Esq. 

F.  S.  Hewson,  Esq. 
Bey.  C.  W.  Taylor 
Bey.  J.  Papillon 
H.  B.  Homer,  Esq. 

G.  Sharp,  Esq. 

G.  W.  Bnndall,  Esq. 
B.  Alford,  Esq. 
F.  Madan,  Esq. 


Extract  tsom  Bulis. 

That  Honorary  Members  pay  5s.  a  half-year,  for  which  they  shall  be 
entitled  to  a  copy  of  the  Beport. 

That  Honorary  Members  may  o impound  for  all  fntare  subscriptions  by 
the  payment  of  Three  Goineas,  and  that  past  members  of  the  Society  may 
oomponnd  for  six  years  on  payment  of  £1,  to  be  renewed  at  will. 
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RULES. 

I.  That  this  Society  be  called  the  Marlborough  College  Nataral  History 
Society. 

Constitution. 
That  the  Society  consisb  of  Members  and  Honorary  Members. 

OFflCIBS. 

That  the  Officers  of  the  Society  consist  of  a  President,  Secretary, 
Treasurer,  Librarian,  and  C orator. 

Election  ot  Ofvioibs. 

1.    That  the  President   hare  the    absolate  power  of  nominating  the 

Secretary. 

S.    That  Common  Boom  members  of  Committee,  who  are  not  6z« 

officio  members,  be  elected  triennially  at  the  commencement  of  the  Winter 

Term,  and  that  the  retiring  members  be  eligible  for  re-election.     Candidates 

for  the  Committee  from  the  School  mnst  be  nominated  by  the  Committee, 

and  elected  at  the  end  of  the  term  when  the  vacancy  occars. 

S.    That  the    Librarian  and   Curator  be  elected   terminally    by   the 

Committee. 

Managbmbnt. 

That  the  affairs  of  the  Society  be  conducted  by  a  Committee  consisting 

of  the  President,  Secretary,  Treasurer,   and  four  other  members  of  the 

Society,  two  of  whom,  at  least    shall   be  members  of  the  School,  to  be 

elected  from  and  by  members  of  the  Society ;   three  of  whom  shall  form 

a  quorum 

Pbbsident. 

That  in  case  of  an  equality  of  votes,  the  President  shall  have  a  double 

or  casting  vote. 

Secrbtart. 

That  the  duty  of  the  Secretary  be  to  summon  meetings  (when  necessary) 
of  the  Society;  to  keep  a  detailed  report  of  the  proceedings,  as  well  as 
lists  of  Members  and  Visitors  present  at  each  meeting,  and  generally  to  act 
under  the  direction  of  the  Committee  in  all  matters  connected  with  the 
welfare  of  the  Society. 

Librarian. 

That  the  duties  of  the  Librarian  be  to  keep  a  Catalogue  of  the  Library, 

with  the  names  of  the  donors,  and  to  see  that  the  Library  Begulations  are 

carried  into  effect. 

Curator. 

That  the  Curator  be  responsible  for  the  order  and  tidiness  of  the 

Mnseiun. 
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LiBIUET. 

That  ftny  member  of  the  Booiety  be  at  liberty  to  ooninlt  any  of  the 
books  belonging  to  the  Society,  bat  that  certain  yolames  to  be  decided  on  by 
the  Committee  be  not  allowed  to  be  taken  from  the  room, 

MUBBUIC. 

That  only  certain  members  be  allowed  aooess  to  the  Hosenm  at  all  timea 
when  the  room  is  not  need  for  school  purposes.  Application  for  this  privilege 
most  be  made  to  the  President. 

Field  Dats. 

That  the  Field  Days  be  confined  entirely  to  members  of  the  Society,  and 
that  the  President  appoint  a  day  on  which  all  names  mnst  be  given  in. 

IfBlfBBBS. 

That  the  election  of  new  members  rest  entirely  with  the  President. 

That  every  member  pay  a  sabscription  of  2s.  6d.  his  first  term  and  Is. 
every  subsequent  term. 

That  members  have  the  right  to  introduce  one  visitor  at  all  general 
meetings  of  the  Society. 

This  rule  does  not  apply  to  the  President  and  Secretary. 

HONORABY   MbMBBRS. 

That  honorary  members  pay  5s.  a  half-year,  for  which  they  shall  be 
entitled  to  a  copy  of  the  Beport. 

That  honorary  members  may  compound  for  all  future  sabacriptions  by 
the  payment  of  three  gaineas,  and  that  past  members  of  the  Society  may 
compound  for  6  years  on  payment  of  £1,  to  be  renewed  at  will. 

Suspension  of  Mkhbbrs. 

That  any  member  be  liable  to  be  excluded  from  the  Society  by  the 

Committee,  if  in  their  opinion,  he  shall  have  failed  to  show  sufficient  energy 

in  the  work  of  the  Society. 

Sbctions. 

That  the  Society  be  divided  into  sections  to  be  formed  fir  the  more 
accurate  study  of  the  different  branches  of  Natural  History. 

That  the  question  of  the  number  of  sections  be  left  open  for  settlement 
at  the  beginning  of  every  Term. 

Attendance  at  the  sections  is  compulsory,  unless  an  adequate  reason  can 
be  given  for  exemption. 

Attendance  at  the  sections  excuses  attendance  at  the  general  meetings. 

Nbw  Bulbs. 

That  any  member  of  the  Society  have  power  to  propose  any  new  rule  or 
any  alteration  in  an  old  one  for  the  consideration  of  the  Committee,  provided 
the  motion  be  seconded  by  another  member. 

Two  weeks  notice  must  be  given  of  any  change  proposed. 
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FIELD  DATS. 


Tuesday,  Mat  10th,  New  Mill. 

On  this  daj  the  Botanical  Section,  12  in  nnmber,  made  their  first  ezonrsion 
of  the  year  under  the  guidance  of  Mr.  Preston  to  the  Martinsell  district, 
driying  to  the  Water  Meadows  at  New  Mill,  with  halts  at  likely  spots  en 
route,  and  then  proceeding  on  foot  by  the  canal  to  the  bridge  near  Pewsey, 
where  the  carriage  was  rejoined.  Some  good  work  was  done,  notably  by 
Chambers,  the  brothers  Bickards,  and  Badcock,  and  £he  number  of  observa- 
tions reached  the  handsome  total  of  146,  including  39  first  notices. 


Satubdat,  Mat  28th,  Chiseldon. 

Forty-one  members  drove  over,  and  seven  arrived  later  on  bicycles.  The 
day  was  thundery  and  thick,  but  the  village,  in  spite  of  the  intrusion  of  the 
new  railway,  was  looking  its  prettiest,  and  the  pleasure  of  the  visit  was 
greatly  increased  by  the  hospitable  welcome  of  the  Rev.  T.  Bolph  and  Mrs. 
Bolph,  who  granted  us  the  use  of  their  lawn  for  meals,  and  gave  us  the  ran 
of  their  charming  garden. 

The  ornithologists  found  some  likely  spots  in  the  Barderop  woods,  and 
secured  amongst  other  things  a  cuckoo's  egg  from  a  robin's  nest  and  a  long- 
eared  owl's  egg. 

The  geologists,  under  the  able  guidance  of  Mr.  Mullins,  paid  an  interest- 
ing visit  to  the  junction  of  the  chalk  and  greensand  laid  open  by  the  new 
railway  cutting,  and  besides  the  fossils  on  the  spot  they  found  a  large  num- 
ber which  had  been  brougpt  up  from  the  Portland  beds,  near  Swindon, 
to  form  the  permanent  way. 

For  the  botanists  the  locality  was  not  favourable,  as  in  spite  of  several 
hard  workers,  only  126  observations  were  made,  including  however  one 
entirely  new  plant,  '*  Nardus  stricta,"  found  by  B.  W.  Bickards,  and  one  that 
is  comparatively  rare,  "  Cineraria  campestris,"  found  by  A  E.  Aid  worth  on 
the  top  of  Liddington  Camp. 

Considering  the  drawbacks  of  season,  locality,  and  weather,  the  Ento- 
mologists had  a  successful  day.  About  a  dozen  notices  were  obtained,  and  a 
great  many  beetles. 
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Satuedat,  June  18th,  Sttpb  Park. 

This  Field  Day  prodnoed  better  results  than  anj  we  had  secured  before. 
The  Ornithological  Section,  in  spite  of  the  advanced  period  of  the  season, 
made  some  interesting  observations ;  while  the  Botanical  section  discovered 
no  less  than  226  plants  in  flower,  including  the  Spiked  Star  of  Bethlehem 
(Ornithogalum  Fyrenaicnm)  which  was  growing  in  abundance  The  Ento- 
mologists worked  with  a  will,  and  as  the  locality  was  favourable,  some  good 
specimens  were  taken,  the  chief  catch  being  a  Lobster  Moth  (Stauropus 
Fagi),  which  fell  to  Acton. 

The  number  of  members  again  reached  the  limit,  40. 


Saturday,  July  2nd,  Martinsbll. 

A  general  Field  Day,  with  full  numbers,  was  devoted  to  the  Martinsell 
district.  The  Botanists,  starting  from  the  Firs,  walked  through  the  large 
covers  below,  then  over  the  hill  at  the  back  of  Rainscombe  to  the  top  of  Oare 
hill,  and  could  account  for  231  notices,  including  the  Bee  Orchis,  and  several 
new  localities;  a  good  performance  considering  the  absence  of  water 
meadows.    The  Entomologists  were  able  to  do  little. 


Thursday,  July  7th,  Black  Burney  Bottom  and  Axpord. 

This  was  only  a  small  Field  Day,  but  quite  the  most  successful  of  the 
year.  The  Botanists  numbered  250  notices,  and  added  one  flower,  which  is 
entirely  new,  to  our  lists,  and  two  others  which  have  not  been  observed  for 
several  years.  For  the  Entomologists  too  the  district  was  found  to  be  very 
productive,  and  well  worthy  of  attention  next  year. 
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MEETINGS.— LENT  TIORM. 


Thursday,  Jan.  27th.    Preliminary. 

The  President  in  the  Chair. 

Befinite  shape  was  g^ven  to  a  proposal  made  by  a  leading  member  of  the 
societjr,  with  a  view  to  secure  more  systematic  work,  and  some  instmction  in 
some  of  the  more  popular  branches  of  Natural  History,  and  a  Botanical  and 
Entomological  section  were  formed  under  the  guidance  of  Mr.  Preston  and  E. 
N.  Gkffdiner,  and  of  Mr.  Hart-Smith  and  P.  H.  Maddock  respectively  The 
former  undertaking  to  meet  every  Saturday  during  Preparation,  and  the 
latter  on  alternate  Tuesdays  after  evening  chapel. 


Thursday,  February  3rd. 

I  The  President  in  the  Chair. 

A  paper  was  read  by  H  D.  DBUBY,  Esq ,  on 

Thx  Lifb  and  Wosk  of  Michael  Fabadat, 
for  which  the  thanks  of  the  meeting  were  tendered  to  him  by  Dr.  Fergus, 
who  had  himself  followed  a  course  of  Faraday's  famous  lectures. 

Present,  members,  44 ;  school  visitors,  8 ;  Common  Boom  and  friends, 
i.    Total,  66. 


Thursday,  Fibruary  17th. 

The  Bev.  J.  P.  Way  in  the  Chair. 

The  PBESIDENT  gave  a  lecture  on 

Dbvblopment  in  Arks  and  Armour, 
the  result  mainly  of  a  visit  to  the  Anthropological  collection  of  General  Pitt 
Bivers  at  South  Kensington ;  selecting  for  illustration  the  growth  of  the 
shield,  helmet,  bow,  javelin,  and  boomerang.  A  large  number  of  savage 
weapons  were  kindly  lent  by  many  friends  for  the  occasion.  A  vote  of 
thanks  was  moved  by  F.  E  Thompson,  Esq. 

Present,  members,  50 ;  school  visitors,  43 ;  Common  Boom  and  friends, 
9.    Total,  102. 


Thursday,  March  3rd. 

The  President  in  the  Chair. 

A  paper  was  read  by  S.  B.  DIXON,  Esq.,  F.G.S  ,  on 

The  Obioin  oe  Flints, 
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which  IB  printed  in  our  Beport,  page  100.  After  a  vote  of  thanks  had  been 
proposed  by  W.  E.  MuUins,  Esq.,  an  interesting  discnssion  followed  between 
the  Bey.  T.  A.  Preston  and  the  lecturer. 

Present,  members,  80 ;  school  visitors,  27 ;  Common  Boom  and  friends, 
a    Total,  65. 


Thubsdat,  Mabch  17th. 

The  President  in  the  Chair. 

G.  F.  BODWELL,  Esq  ,  read  a  paper  on 

A  Visit  to  the  Lipasi  Islands  and  Aoram, 
prof osely  illustrated  by  some  beautiful  geological  and  other  maps,  and  some 
well  executed  diagrams. 

Present,  members,  88 ;  scliool  visitors,  20 ;  Common  Boom  and  friends, 
10.    Total,  68. 


Thursday,  March  31  st. 

The  President  in  the  Chair. 

The  Bev.  T.  A.  PBESTON  gave  a  lecture  on 

Babometers, 
illustrated  by  some  ingenious  instruments  lent  by  Mr.  Bod  well  and  Messrs. 
Negretti  and  Zambra. 

Present,  members,  14;  school  visitors,  17 ;  Common  Boom  and  friends, 
4.    Total,  86. 


SUMMER  TERM. 


Thdrsdat,  Mat  5th.    Pbeliminaby. 

The  President  in  the  Chair. 

A  new  edition  of  the  existing  rules  as  revised  by  the  Committee  last 
term  was  submitted  to  the  Society,  and  opinions  invited  before  the  next 
meeting.  The  Botanical  and  entomological  sections  were  renewed,  and  an 
ornithological  one  was  started  to  be  under  the  guidance  of  the  Bev.  J.  P. 
Way  and  Cardew. 


Thursday,  May  19th. 

The  President  in  the  Chair. 

As  no  suggestion  or  objections  had  been  made  in  the  matter  of  the  New 
Bules,  they  were  formally  passed  :  and  are  now  printed  in  their  corrected 
form  at  the  beginning  of  this  Beport. 
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G.  F.  BODWELL,  Esq.,  g»Te  a  leotme  on 

Aloibbs, 
which  he  had  yisited  at  GhrisimaB  to  attend  the  scientific  oonf eienoe. 
Flreaent,  members,  62 ;  school  yisitors,  47 ;  visitors,  6.    Total,  106. 


Satuedat,  Juke  4ffH. 

The  course  of  ordinary  fortnightly  lectures  was  this  term  Taried  by  an 
open  oTcning  in  the  Bradleian  to  hear  the  Bey.  J.  Q.  WOOD  giro  one  of  his 
famoos  sketch  lectures  on 

An  Insect. 
A  foil  account  of  a  sing^nlarly  snocessfol  attempt  to  interest  a  very  large  and 
audience  may  be  fonnd  in  the  Marlbnrian  of  June  16th. 


Thtjrsdat,  June  16th. 

The  Flresident  in  the  Chair. 

W.  E.  MULLINS,  Esq.,  read  a  paper  on 

The  Oysteb, 
which  will  be  found  on  page  35,  with  two  double  pages  of  illustrations  most 
happily  executed  by  the  President  of  the  Art  Society.     The  audience  was 
deservedly  the  largest  we  have  yet  had,  and  cordially  welcomed  a  vote  of 
thanks  proposed  by  F.  Storr,  Esq. 

Present,  members,  57 ;  school  visitors,  31 ;  Common  Boom  and  friends, 
22.    Total,  110. 

Thursday,  June  30th. 

The  Ftesident  in  the  Chair. 

£.  N.  GABDINEB  read  a  paper  on 

'*  Ous  Collection  of  English  Coii^s," 
and  L.  B.  Upoott,  Esq.,  in  moving  a  vote  of  thanks,  brought  forward  some 
intereating  facts  in  connection  with  the  subject. 

Present,  members,  24 ;  school  visitors,  17 ;  Common  Boom  and  friends, 
7.    1^*1,48. 

Tkubsdat,  July  14th. 

Ber.  J.  p.  Way  in  the  Chair. 

H.  L.  CALLBNDAB  read  a  paper  on 

Colour, 
which  is  to  be  found  on  page  26,  and  after  L.  E.  Upcott,  Esq.,  had  expressed 
the  thanks  of  the  meeting,  the  Bev.  T.  A.  Preston  stated  a  few  of  the  facts. 
which  he  had  discovered,  from  his  recent  testing  of  the  eye-sight  of  the 
SohooL 
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WMTBB  TERM. 


ThUBSDAT,    SlPTBMBEB  2nD.      PbIUMINABT. 

The  Flreeident  in  the  Chair. 

It  WB8  stated  that  the  BotaDioal  Section  would  be  discontinned  this  term, 
but  that  the  Entomological  and  Ornithological  wonld  go  on  as  before,  and 
that  an  ABtronomioal  one  wonld  be  formed  nnder  G.  F.  Bodwell,  Esq ,  L.  E. 
Upcott,  Esq ,  and  H.  L.  Callendar.  A  rery  large  and  handsome  collection  of 
cnrioeities  from  Ceylon,  presented  to  the  Booiety  by  H.  C.  Berwick,  was  then 


Thursdat,  October  6th. 

The  Fnsident  in  the  Chair. 

F.  B.  HULME,  Esq.,  read  a  paper  on 

Unnatubal  Hibtobt, 
lor  which  see  page  64,  and  illustrated  it  by  many  sketches  in  chalk  on  the 
blaok  board,  seyeral  of  which  are  fortunately  preseryed  to  ns  in  the  fall-page 
illastration  which  accompanies  the  lecture  The  Rev.  A.  G.  Bleeck,  in 
proposing  the  thanks  of  those  present,  reminded  them  that  certain  very 
nnscientific  ideas  were  still  prevalent  in  the  immediate  neighbourhood  of 
Marlborough. 

Present :  members,  83 1  school  Tisitors,  20 ;  Common  Boom  and  friends, 
7.    Total,  60. 


Satubdat,  Ooiobib  28n>. 

At  an  open  meeting  in  the  Bradleian  the  Bey.  J.  G.  WOOD  gaya  his 
geoond  sketch  leotue,  this  time  on 

Ths  Spidbr 
to  an  andienoe  limited  only  by  the  capacity  of  the  bnilding.    An  aooount  of 
the  leotue  will  be  f  oond  in  the  MarlburicMi  of  Oct.  2dth. 


Thtjbsdat,  Noybmber  3bd. 

The  President  in  the  Chair. 

For  the  first  time  during  recent  years  the  meeting  was  held  in  the 
Bradleian  to  accommodate  the  number  of  the  audience,  which  has  been 
gradually  increasing, 

G.  H.  DAWSON,  Esq.,  O.M.,  read  a  paper  on 

Instinct  in  Bibds, 
for  which  the  Master  offered  the  thanks  of  a  yery  large  meeting. 


28 


Ptesent,  members,  60 ;  aohool  Yifiitors,  41 ;  Common  Boom  and  firiendB, 
9.    Total,  100. 


Fridat,  Noyembbb  18th. 

The  President  in  the  Chair. 

In  the  presence  of  an  nnprecedentedlj  large  andienoe  Dr.  Fergos  read 
a  paper,  see  page  68,  on 

"  First  Aid  in  Accidbnts," 
•ad  illustrated  it  by  a  complete  skeleton,  and  two  large  diagrams  displaying 
the  arteries,  veins,  and  mnscles     At  the  close  of  the  lecture  W.  E.  Mullins, 
Ssq ,  expressed  the  thanks  of  all  present  for  the  paper  itself,  and  also  for  the 
Doctor's  offer  to  form  a  class  for  instruction  in  Ambulance  Work. 

Present,  members,  64 ;  school  visitors,  90 ;  Common  Boom  and  friends, 
20.    Total,  174. 


Thubsdat,  Decimbbb  1st. 

The  President  in  the  Chair. 

A  paper,  see  page  81,  was  read  by  B.  W.  MEBBI^AN,  Esq.,  on 

Casual  Glances  at  the  Moon, 
and  most  happily  illustrated  by  two  cleverly  executed  diagrams,  showing 
the  curvilinear  path  of  the  moon,  and  the  formation  of  a  lunar  volcano,  and 
the  enormous  dimensions  of  its  crater.    A  vote  of  thanks  was  proposed  by 
W.  E.  Mullins,  Esq. 

F^rasent,  members,  26 ;  school  visitors,  23 ;  Common  Boom  and  friends,   . 
18.    Total  62. 
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COLOUR, 

EEAB  BY  H.  L.  CALLENDAB,  JULY  14iH. 


Tbb  subject  of  Colour  may  appear  to  some  more  suited  to  the  sister  sooiety 
of  Literature  and  Art  than  to  this ;  I  must  hasten  to  correct  this  erroneous 
impression ;  it  is  to  be  hoped  that  no  members  of  that  sooiety  have  yentured 
here  in  the  hope  of  hearing  something  quite  consummately  too-toO|  for  it  is 
my  intention  to  treat  the  subject  rafcher  from  a  physiological  than  from  an 
artistic  point  of  view,  to  endeayour  to  destroy  son^  of  your  fondest  illusionS| 
not  to  supplant  them  by  others  yet  more  fallacious. 

Before  it  will  be  possible  to  explain  to  you  anything  about  the  sensation 
of  colour,  I  must  give  you  as  clear  a  nobion  as  possible  of  the  physical 
interpretation  of  the  phenomenon  we  call  light,  or  heat.  Physically  light  os 
heat  is  a  mode  of  motion,  and  can  be  transformed  into  any  other  manifesta- 
tion of  force :  it  is  propagated  or  radiated  by  a  wave-motion  in  straight^ 
lines,  except  in  so  far  as  it  is  obstructed,  reflected,  refracted,  absorbed  and 
BO  on,  by  material  bodies.  It  may  seem  odd  to  you  that  radiant  light  as  we^ 
perceive  it  with  our  eyes  should  be  a  wave-motion,  but  nothing  is  more 
certain ;  and  the  waves  of  light  ofter  considerable  analogy  to  those  of  water, 
with  which  we  are  most  familiar. 

If  you  drop  a  stone  into  a  stiU  pond,  waves  spread  out  in  oiroles  from  the. 
point  of  disturbance :  the  water  composing  each  wave  is  not  transferred 
bodily,  the  wave  being  merely  the  propagation  of  a  form ;  the  particles  of 
water  oscillating  backwards  and  forwards  across  the  line  of  propagation ;  thus 
suppose  this  stretched  cord  to  represent  a  line  of  particles,  the  motion  is 
transferred  from  one  particle  to  the  next  in  the  same  way  as  this  wave 
travels  along  the  oord.  Similarly  when  the  particles  of  a  body  are  in  a 
violent  state  of  agitation  it  emits  waves  of  light  and  heat  in  all  directions, 
so  that  each  wave-front  forms  a  spherical  surface. 

Just  as  on  the  sea  the  waves  vary  in  length,  so  do  the  waves  of  light; 

but  all  are  propagated  in- space  at  the  same  rate  and  in  the  same  way,  by  a 

medium  called  ether  of  practically  infinite  tenuity  and  elasticity,  with  the 

inconceivable  velocity  of  186,000  miles  per  second;    considerable  as  this 

speed  is,  it  was  found  possible  to  measure  it  in  a  room,  the  object  being  to 

discover  whether  light  travelled  faster  or  slower  in  a  denser  medium ;  and  it 

was  found  that  it  travels  in  water  about  three-quarters  as  fast  as  it  does  in 

air,  in  glass  about  two-thirds,  and  in  diamond  about  one-third.*      Here  we 

-- 

*  More  exaeily  the  velooity  of  light  in  any  homog«noai  labitaaoe  is  InTsnely  as  its 
ind«z  of  refmotion. 
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hare  a  Bunple  explanation  of  the  refraction  or  bending  of  a  ray  of  light,  when 
it  passes  from  air  into  glass  at  an  angle  with  the  snrfkoe.  One  end  of  the 
ware-front  reaches  the  glass  sooner  than  the  other,  and  is  sooner  retarded ; 
the  effect  must  obvionsly  be  to  cause  the  ware  to  swing  round  and  change  its 
front,  and  propagate  itself  in  a  different  direction. 

An  incandescent  body,  like  the  snn,  sets  up  nndolations  in  the  ether  of 
different  lengths  varying  between  wide  limits,  some  being  about  seven  or  eight 
times  as  long  as  others :  all  move  with  the  same  velocity  in  a  vacuum  and 
practically  so  in  air,  but  in  denser  media  the  shorter  waves  are  much  more  re- 
tarded than  the  longer,  and  therefore  more  refracted.  Hence  by  means  of  a  prism 
we  can  decompose  sunlight  into  its  component  wavelengths.  This  is  best 
done  by  an  instrument  called  a  spectroscope,  which  shews  a  coloured  strip  of 
lights  if  these  colours  are  reblended  we  have  white  light  as  before. 
Obviously  then  white  light  is  a  combination  of  all  these  colours ;  white  light 
1b  the  sensation  excited  by  a  combination  of  waves  of  all  lengths;  the 
waves  which  are  most  bent  aside  give  a  violet  colour,  and  those  least 
crimson ;  and  waves  of  intermediate  length  which  are  retarded  and  refracted 
intermediately,  produce  colours  of  yellow,  green,  and  blue,  and  various  hues 
of  these.  Lamp  light  gives  what  is  called  a  continuous  spectrum,  that  is, 
all  the  colours  shade  off  gradually  into  each  other  without  any  break ; 
waves  of  all  lengths  are  present  in  its  light :  when,  however,  sunlight  is 
examined  in  this  way,  light  of  certain  wavelengths  is  found  to  be  deficient, 
and  the  spectrum  is  seen  to  be  crossed  by  a  multitude  of  fine  dark 
lines,  called  the  Fraunhofer  lines;  their  position  as  regards  colour  or 
wavelength  is  pefectly  constant,  hence  they  are  the  most  perfect 
reference  marks  imaginable,  and  are  constantly  referred  to  by  their 
alphabetical  names.  Here  is  a  diagram  with  their  positions  and 
letters  marked,  A,  a,  B,  G,  D,  E,  b,  m,  F,  G,  H 1,  and  H  2.  To  each  of  these 
lines  corresponds  a  fixed  and  determinate  wavelength,  which  it  is  possible  to 
measure  by  their  relative  positions :  this  has  been  done  with  exceeding  accuracy 
for  all  the  principal  lines  of  the  Solar  Spectrum :  thus  the  wavelength  of  A  in  the 
extreme  crimson  is  7604  tenth-metres,  and  a  tenth-metre  is  l-10,000,000,000th 
of  a  metre,  or  l-260,000,000th  of  an  inch.  Hence  the  length  of  a  wave  of  this 
light  is  nearly  l-83,000th  part  of  an  inch,  and  therefore  quite  a  microscopical 
quantity :  there  are  waves  of  light  three  or  four  times  as  long  as  this  but 
they  excite  no  sensation  of  vision :  the  wavelength  of  the  extreme  visible 
violet  is  about  l-64,000th  of  an  inch,  there  are  64860  inches  a  mile,  and  light 
travels  186,000  miles  per  second :  hence  the  impression  of  this  deep  violet 
light  is  caused  by  about  760  millions  oj  millions  of  ether  vibrations  tfi  a  single 
seconds    beyond  the  visible  spectrum  there  are  other  shorter  waves  which 
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be  «eeB  bufc  oaa  be  pbotecpnphed,  so  thatihe  yibraiikm  ireqnempj  of 
the  ehoKtert  ether  waToe,  ainoimta  to  about  1000  billions  per  Beoond. 

Difleienoee  of  colovr  are  thna  physically  explained  bj  the  difEerenoe  of  . 
Tibnition  freqnenoy,  or  the  difleranoe  of  wavelength  of  the  light ;  colour  is  not 
an  inherent  property  of  matter  bnt  depends  entirely  on  the  kind  of  illninination. 
For  instanoe,  if  the  illnmination  consists  of  light  of  a  single  pnre  colour,  a 
nanow  strip  of  the  speotmm,  eyery thing  mnst  appear  of  this  one  oolonr,  and 
the  only  variations  possible  are  those  of  brightness.  The  vapour  of  the 
volatile  metal  sodinm  gives  oat  a  perfectly  pnxe  yellow  light,  being  one  of 
the  colooiB  of  the  spectrum  isolated ;  the  wavelength  of  this  lig^t  is  about 
6890  tenth-metres,  and  every  object  whatever  its  colonr  in  daylight  can  with 
this  illnmination  reflect  (»dy  light  of  this  wavelength*  and  mnst  appear' 
yellow,  or  black  if  it  reflects  no  yellow. 

If  we  adopt  the  common  mode  of  expression  we  may  say  that^light  is 
ohacaotetrized  by  three  qoalities, 

(1)    "  Aim,"  or  oolonr  par  exoellenoe. 

(8)    "  iSaiaraeion,"  called  depth,  fullness  or  pnrity. 

(3)    ''  Brigli/bMis,**  or  quantity  of  luminous  emission. 

(1).  The  differences  of  the  colours  of  the  purest  speotmm  are  solely 
difbtenoes  of  "  hue^**  or  rather  all  differences  of  hue  form  a  series,  whidh 
retnms  on  itself,  and  which  is  that  of  the  colours  of  the  solar  spectrum  arranged 
round  a  disc  with  the  crimson  and  violet  joined  by  shades  of  purple ;  for 
all  natoral  oolonm  except  purple  are  exactly  similar  to  some  colour  of  the 
speotrom  as  regards  hue. 

(8).  All  the  oolonrs  of  a  pure  spectmm  axe  perfectly  "  saiwrai9df**  they 
are  physically  simple  wavelengths,  and  cannot  be  resolved  into  others 
oolonrs :  or  we  may  express  it  thus,  they  contain  no  proportion  of  white. 
Ordinary  oolonrs  of  paints,  wools,  dyes,  eto.,  are  never  quite  saturated,  even 
the  deepest  coloors  always  containing  some  white  in  their  composition. 

(8).  The  third  difference  that  of  brightness  may  be  considered  either  as 
due  to  deficient  illumination,  or  to  dHution  with  black  i  thus  grey,  which  is 
white  diluted  with  black,  may  appear  exactly  the  same  as  a  white  lees 
brilliaatly  illuminated  {  and  maroon,  brown,  and  olive  may  be  produced  by 
diluting  the  red,  yellow,  and  green  of  the  spectmm  respectively  with  black, 
or  by  diminishing  the  illumination. 

All  these  diif  erences  may  be  represented  on  what  is  called  the  cone  or 
pyramid  of  colour.  The  vertex  represents  absolute  blackness,  and  any  line 
through  the  vertex  runs  through  the  same  colour  as  regards  hue  and  satura- 
tion, but  increasing  in  brightness  from  the  vertex  downwards  Every  plane 
section  of  the  cone  perpendicular  to  its  axis,  shews  all  distinctions  of  colonr 
exoept  as  far  as  oonoems  brightness.     Round  the  edge  of  such  a  section  are 
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arranged  the  Bainrated  oolonn  of  the  speotmms  in  the  oentre  Is  whitO) 
lines  running  from  the  edge  to  the  centre  contain  the  same  hne  less  saturated 
as  we  approach  the  centre ;  on  opposite  sides  of  the  centre  are  complementary 
oolonrs,  i,e.,  oolonrs  which  when  added  together  produce  white. 

The  arrangement  of  such  a  disc  may  appear  ^her  arbitrary  :  but  if  we 
take  by  reference  to  the  Frannhof er  lines  any  three  definite  colours  or  wave- 
lengths, and  agree  to  place  their  combination  colour  at  the  centre  of  gravity 
of  the  three,  all  the  other  colours  may  be  definitely  arranged,  by  finding  in 
what  proportions  they  must  be  mixed  to  produce  white ;  but  an  adequate 
method  of  mixing  the  colours  must  be  used  or  the  result  may  be  beautifully 
erroneous. 

Tour  first  notion  would  be  to  get  paints  and  mix  them  with  a  brush  and 
water.  This  would  be  useless  for  several  reasons.  No  paints  are  pure 
saturated  colours ;  none  transmit  less  than  a  quarter  of  the  spectrum,  and  all 
refiect  a  certain  amount  of  white  from  their  surface.  Next  a  mixture  of 
paints  with  brush  and  water  is  far  from  being  a  mixture  of  their  colours,  it 
is  duller  than  either  of  its  components ;  whereas  the  sum  of  two  colours 
should  be  brighter  than  either.  The  colour  of  a  mixture  of  paints  is  that 
which  is  absorbed  by  none,  just  as  when  you  look  through  two  differently 
coloured  glasses  superposed,  the  landscape  is  far  darker  than  it  is  as  seen 
through  either  separately.  In  fact  in  ordinary  mixture  of  paints  you  add 
their  absorptions,  not  their  emissions. 

It  is  possible  to  add  the  colours  of  paints  by  arranging  them  in  seoton 
on  a  disc,  and  rotating  the  disc  so  rapidly  that  a  continuous  and  uniform 
impression  is  produced.  Thus  if  you  mix  vermillion  and  ultramarine  with 
water,  the  result  is  a  dirty  grey,  because  each  is  a  fairly  pure  colour,  and  is 
almost  entirely  opaque  to  the  waveleng^ths  transmitted  by  the  other.  Whereas 
if  combined  on  the  rotating  disc  the  effect  is  quite  different ;  the  true  com- 
bination colour,  a  glorious  purple,  is  obtained,  whioh  shews  a  wonderful 
contrast  to  the  water  mixture. 

The  best  way,  however,  is  to  combine  the  saturated  colours  of  the 
spectrum ;  for  the  solar  spectrum  is  the  most  perfect  photoscope  imaginable, 
as  it  contains  in  the  Fraunhofer  lines  cognisable  marks  whose  wavelength 
or  colour  is  exactly  the  same  in  any  spectroscope,  without  the 
possibility  of  errors  of  individual  sensation  creeping  in.  Colours  correspond- 
ing to  any  particular  parts  of  the  spectrum,  chosen  by  reference  to  the 
Fraunhofer  lines,  may  be  combined  with  beautiful  simplicity  in  any  propor- 
tions by  an  instrument  called  Maxwell's  colour  box.  In  a  box  painted  black 
within  are  contained  a  lens  and  a  prism;  an  adjustable  slit  admits 
sunlight,  and  an  image  of  the  solar  spectrum  is  formed  by  the  lens  and  the 
prism  on  the  other  side  of  the  box,  where  are  placed  three  moveable  and 
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ftd]ii8table  slita,  which  may  be  fl^ed  by  referenoe  to  the  Trannhofer  linea.  II 
then  the  three  slits  are  tamed  towards  the  light,  and  the  observer  looks 
through  the  single  slit,  he  will  see  the  lens  filled  with  the  sum  of  the  three 
oolonrs  at  which  the  slits  were  fixed.  The  position  of  the  colours  of  the 
spectmm  round  the  ooloor  disc  may  be  thus  determined.  It  is  found  that  the 
colours  will  not  arrange  themselves  round  a  circle,  but  round  a  triangle  with 
the  oomers  rounded  off ;  the  colours  at  the  comers  are  orimson,  green,  and 
violet,  and  by  the  law  of  the  formation  of  the  disc,  it  is  evident  that  all  the 
colours  it  contains  can  approximately  be  imitated  by  mixtures  of  these  three 
in  various  proportions.  Bed,  yellow,  and  blue  are  not  the  primary  colours  i 
for  the  sum  of  blue  and  yellow  is  not  gpreen  but  white,  and  violet  cannot  be 
exactly  imitated  by  any  mixture  of  red  and  blue.  A  blue  and  a  yellow  paint 
will  make  green,  because  they  both  transmit  only  the  green  part  of  the 
spectrum :  a  blue  paint  exting^shing  as  a  rule  the  red  and  yellow,  while  a 
yellow  extinguishes  the  blue  and  violet,  but  both  freely  transmit  green. 

But  if  we  experiment  on  the  summation  of  pure  colours  we  find  that 
crimson  and  green  in  varying  proportions  will  reproduce  every  shade  of 
scarlet,  orange,  yellow,  and  yellowish  green,  according  as  the  crimson  or 
green  predominate ;  green,  however,  is  a  primary  colour,  and  cannot  be 
imitated  by  mixture  of  blue,  yellow,  and  red;  bright  blue  again  may  be 
exactly  imitated  by  a  mixture  of  green  and  violet.  As  a  matter  of  fact 
colours  BO  made  are  slightly  less  saturated  than  the  pure  wavelengths 
of  the  spectrum,  and  their  only  similarity  is  that  they  appear  the  same  to  the 
unaided  eye. 

With  these  preliminary  facts  about  colour,  we  may  proceed  to  tho 
explanation  of  colour  sensation. 

Tou  all  know  that  the  eye  is  in  structure  a  eamerO'Ohseura,  Here  is  a 
model  of  an  eye,  which  will  explain  it  better  than  words  alone.  A  picture  of 
the  external  world  is  formed  by  the  crystalline  lens  and  cornea  on  the  back 
of  the  eye,  and  falls  there  on  a  sensitive  nervous  structure  called  the  retina* 
Ancient  physiologists  imagined  it  was  directly  felt  there  as  light ;  but  it  is 
not  so. 

According  to  the  theory  of  the  specific  action  of  the  senses,  our  apprehen« 
sion  of  the  external  world  depends  on  peculiarities  of  the  central  connections 
of  the  nerves  which  are  excited;  thus  certain  changes  are]  produced  by 
external  impressions  in  our  organs  of  sense,  and  these  are  transmitted  to 
certain  parts  of  the  brain  by  nerve  fibres.  If  the  fibres  which  convey  the 
impression  are  cut  through,  the  organ  may  continue  to  be  excited,  and  its 
state  may  be  just  as  perfect,  but  the  sensation  or  perception  no  longer  exists* 
If  the  optic  nerve  connecting  the  retina  with  the  brain  were  severed  we 
should  not  see;  light  is  not  therefore  felt  directly  in  the  retina:  another 
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psoof4>f  this  tier  is  the  fart  ihak.  the  viiiial  in^Niiioiitfl  ft  solid  o1)J«ob«ff 

ihzea  dimanflioiiB  is  only  prodaoBd  by  iho  oomlniialium  in  tbe  bnin  of  Mim- 
tioBS  deriyed  from  both  ejea.  With  one  eye  eyeryihing  looks  as  flafc  as  a 
piotnre,  and  the  attempt  to  snuff  a  oandle  with  one  eye  will  xesnlt  in  dismal 
failote.  What  the  brain  direotly  apprehends  is  not  the  physical  exoiting 
oansoi  but  the  excitement  of  the  nerve  fibres.  Now  all  nerre  fibresi  those  of 
sight,  hearing,  taste,  smell,  tonch,  motion,  etc.,  have  exactly  the  same 
stmotnrei  all  are  alike  clear  cylindrical  threads  of  the  same  miorosoopio 
minuteness,  of  the  same  material,  the  same  eleotromotor  actions ;  all  can  be 
exoited  by  the  same  mechanical,  electrical,  chemical,  or  thermometrio  changes ; 
in  all  sensation  is  propagated  at  the  same  speed  of  about  100  feet  per  sec. :  and 
all  die  when  subjected  to  like  conditions.  The  sensations  which  their 
excitation  causes  depend  entirely  on  their  central  oonneotions.  Thus  the 
same  radiation  which  the  eye  perceiTes  as  light,  excite  the  nerves  of  the  skin 
with  a  sensation  of  heat ;  and  again,  hoio«v#r  the  optic  nerve  is  exoited,  it 
produoes  in  the  brain  a  sensation  of  light ;  a  weak  electric  current,  a  blow,  or 
slight  pressure,  produoes  the  sensation  of  a  flash  of  light  in  a  dark  room ; 
and  it  is  instmotiva  to  notice  that  of  old  it  was  assumed  that  actual  oljediiwi 
light  was  produced,  and  so  seen ;  whereas  in  reality  not  the  smallest  spark 
of  light  is  produced,  only  the  irritation  of  the  optic  nerve  must  always  pro- 
duce light  sensations*  Similarly  the  nerve  may  be  excited  by  pressure  of 
the  blood  in  fevers,  or  by  some  narcotic  drags ;  or  the  stomp  of  the  optio 
nerve  in  oases  where  the  eye  has  been  lost  may  be  irritated  with  the  same 
result ;  and  it  is  noticeable  that  in  all  these  oases  the  sufferer  feels  certain  that 
there  must  be  some  luminous  body  present.  Physical  light  only  differs  from 
other  methods  of  exciting  the  optio  nerve  in  this  respect  $  that  since  the  eye 
is  so  well  protected  in  its  bony  orbit  from  external  inflnences,  it  can  only  be 
exceptionally  influenced  by  them,  whereas  it  is  continnally  exposed  to  the 
inflnenoe  of  the  ether  undulations,  for  the  perception  of  which  it  is  specially 
adapted,  and  incomparably  mure  sensitive  than  any  other  organ  of  the  body  | 
bnt  we  must  not  forget  that  tbe  sensation  of  light,  and  the  wave-motion  of 
the  ether  are  really  qnite  distinct  j  that  light  and  colour  are  not  inhesent 
properties  of  objects,  bat  only  qualiiUi  of  them  in  relation  to  the  eye  t  just 
as  weight  is  a  quality  of  matter  with  respect  to  the  earth,  or  tolulMty  ex- 
presses the  behaviour  of  a  substance  with  respect  to  water. 

All  ether  waves  have  one  effect  in  common,  they  raise  the  temperature 
of  bodies  on  which  they  impinge,  and  are  accordingly  felt  by  the  touch  as 
heat.  This  heating  power  is  direotly  proportional  to  the  energy  or  ampli- 
tude of  their  vibration.  The  eye,  however,  is  only  sensitive  to  a  small  part 
of  the  undulatory  emission;  the  waves  longer  than  a  oertain  limit  are  quite 
invisible,  thoagh  their  intensity  in  the  speotnim  is.  10  to  80  times  as  great  as 
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IhaitofftlieiAtdenMybrilUaatyeHow;  the  total  heating  eieo6  of  time  longer 
wa^ee  is  aboat  eigbt  UmeB  that  of  the  yisible  waves ;  but  though  the  light  of 
a  candle  vokj  be  seen  a  mile  off  on  a  olear  night,  theee  raye  are  qnite  inri* 
atble  eren  if  io  oonoentrated  as  to  be  twenty  million  timee  as  powerful.  They 
can  be  rendered  visible  by  f  ocnssing  on  a  thin  sheet  of  platinnm,  ^Hiioh 
becomes  white  hot  in  the  f  oons. 

Again  beyond  the  extreme  violet  there  are  other  shorter  waves,  whioh 
oannot  direotly  ezoite  any  sensation  of  sight,  bnt  whoee  vibration  freqoenoy 
is  so  lowered  by  certain  ^tuoreiemt  snbstancob  that  they  are  brought  within 
the  range  of  visibility.  These  rays  have  considerable  effect  in  decomposing 
salts  of  sihrer,  and  their  extent  and  existence  can  therefore  be  proved  hj 
photography. 

The  diflisrence  between  oar  sensations  of  heat  and  light  prodnoed  by  this 
eatee  vibration  of  the  ether  is  so  ntter,  that  till  abont  forty  years  ago 
philosophers  ref  need  to  believe,  that  they  were  merely  different  manifestations 
of  the  same  power.  Heat  was  a  **  kind  of  peppery  snbstanoe  which  used 
to  ooee  ont  of  matter  nnder  certain  conditions."  Now  it  has  been  abundantly 
proved  that  heat  is  the  same  mode  of  motion  as  light,  and  is  subject  to  the 
same  effects  of  polarization,  reflection,  refraction,  magnetisation,  «(c  The 
mistake  of  separating  heat  and  light  merely  arose  from  confounding  diilexeaoea 
of  sensation  with  objective  differences.  Similarly  Qoethe  was  led  to  contradict 
Kewton's  discovery  of  the  composition  of  white  light,  because  having  been 
accustomed  to  mixtures  of  paints  making  a  darker  colour  he  could  not 
persuade  himself  that  what  appeared  to  the  eye  as  the  purest  manifestatiOB 
of  the  brightest  light  was  itself  made  up  of  darker  colours. 

We  see  then  that  our  sensation  of  light  is  merely  a  sign  and  an 
fanperf  ect  and  variable  one,  of  the  wave  motion  of  the  ether.  The  law  of  the 
eorrespondence  of  the  subjective  and  objective  in  vision  is  as  follows. 

^  Similar  Ught  produces  under  like  oonditione  a  like  sensation  of  colour; 
lights  which  under  like  conditions  produce  unlike  sensations  of  colour  are 
dissimilar." 

I  will  proceed  to  develop  this  law  and  show  how  necessary  every 
word  of  it  is  though  it  may  sound  tautological.  -  To  begin  with,  the 
sensation  of  sight  is  an  imperfect  sign,  for  it  may  be  excited  otherwise  than 
by  ethereal  undulations.  Next  we  cannot  say  "lights  whioh  produce  a 
similar  sensation  of  colour  are  similar,"  for  we  saw  above  that  white  for 
instance  might  be  made  in  an  infinite  number  of  ways  i  scarlet  and  bluish 
green,  or  yellowish  green  and  violet  make  perfect  whites,  indistiaguishable 
to  the  eye,  bnt  otherwise  utterly  different,  0.^.,  the  first  would  come  out 
Uaok  in  a  photograph  and  the  seooad  white;  and  seen  thveogh  any  odoored 
glassy  or   better  through  a  speotroecope  their  difbrenoe  wonld  be  at  once 


apparent :  their  only  aimUarity  ia  that  they  appear  the  nine  to  the  unaided 
^e.  In  thia  reapeot  the  eye  ia  inferior  to  the  ear,  for  the  red  near  0 
oombined  in  proper  proportiona  with  the  green  near  B  would  giro  a  yeUow 
indistingniahable  from  D,  bat  to  the  ear  the  note  D  oonld  not  poaaibly  be 
anbatitnted  for  0  and  E. 

Again  it  ia  only  nnder  like  oonditions  that  the  aame  light  prodncea  a  like 
aenaation  of  colour.  If  the  eye  happens  to  have  been  fatigued  for  acarlet  white 
would  appear  bright  bluo ;  ao  aixnilarity  of  colour  mnat  be  judged  by  the  aatne 
eye  at  the  aame  time ;  and  moreoyer  by  the  aame  part  of  the  eye ;  for  ainoe  the 
fovea  oentralia  ia  ooloored  yellowi  blue  will  be  weakened  there  more  than 
elaewhere  on  the  retina. 

There  ia  a  beautifully  aimple  theoiy  flrat  propounded  by  the  great  Dr. 
Thomaa  Young,  whioh  exp^aina  and  reduoea  to  law  all  theae  ourioua  faota 
about  colour  aenaation.  It  may  be  atated  aa  followa.  The  eye  oontalna  three 
differently  connected  nerrea ;  one  kind  ia  most  excited  by  the  longer  Tiaible 
wayea,  and  hardly  at  all  by  the  ahorter ;  ita  ezoitation  oauaea  a  aenaation  of 
orimaon  light;  other  nerrea  are  moat  atronglf  excited  by  wayee  of  middle 
length  and  giye  the  aenaation  of  green  ;  and  othera  by  the  ahorter  wayes  and 
giya  the  aenaation  of  yiolet.  The  excitation  of  all  three  aa  by  aunlight 
prodncea  th9  impreaaion  of  white  light.  Thua  atarting  from  the  red  end  of 
the  apectrum,  we  first  haye  the  orimaon  exoited  in  ita  greateat  purity,  further 
on  thIa  beoomea  mixed  with  green,  and  paaaea  into  acarlet  and  orange  till 
when  the  orimaon  and  green  aenaationa  are  equally  excited  (and  the  yiolet  aa 
yet  hardly  at  all)  a  aenaation  of  yellow  reaulta ;  thia  gradually  paaaea  off  into 
green,  aa  that  aenaation  predominatea,  and  thia  again  into  blue  fading  oft 
gradually  into  pure  yidet. 

Thua  theoretioally  the  colour  diao  ahould  be  a  perfect  triangle  with  th« 
coloura  oorraepondingto  the  three  elementary  aenaationa  at  ita  oomera ;  aa  a 
matter  of  fact  no  waye-length  exoitea  the  green  aenaation  without  exciting 
the  orimaon  and  yiolet  alao,  though  it  ia  poaaible  by  fatiguing  the  eye  with 
purple  to  aee  a  far  more  aaturated  green  than  ia  objeotiyely  poaaible } 
oonaequently  no  colour  of  the  apeotrum  reaohea  quite  into  that  comer  of  the 
theoretical  diao,  howeyer  we  can  none  the  leaa  expreaa  eyery  colour  in 
exiatence  in  terma  of  theae  three  elementary  and  theoretical  onea,  by  firat 
determining  ita  poaition  on  the  disc,  and  then  the  proportiona  of  the  three 
coloura  in  ita  compoaition. 

The  normal  eye  then  haa  three  colour  aenaationa  and  may  be  called  the 
triohroio  eye  i  in  acme  few  caaea  howeyer  (and  thia  ia  one  of  the  atrong^eat 
oonfirmationa  of  the  theory),  the  ayatem  of  coloura  ia  atiU  further  reduced  to 
iioo  elementary  colour  aenaationa ;  anoh  peraona  are  commonly  called  colour 
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I9  beoanm  they  oonfonnd  colours  which  to  the  triohroio  ^e    appear 
tttterly  dietinot. 

The  nsaal  method  to  teet  for  colour  blindness  is  with  yarions  craftily 
arranged  colonred^wools ;  this  is  a  very  nsefnl  method  for  detecting  the 
existence  of  oolonr  blindness  provided  the  individual  is  fairly  acquainted  with 
names  for  odlonrs ;  but  it  is  very  misleading  as  to  the  real  quality  of  the 
defioienqy.  The  best  method  is  to  examine  such  with  the  perfect  photoscope, 
the  solar  spectrum ;  for  very  few  are  acquainted  with  its  mysteries,  and  will 
consequently  tell  you  their  real  experieDoes,  rather  than  they  would  with 
coloured  wools,  where  they  have  been  accustomed  to  endeavour  to  deceive 
themselves  into  imagining  differences  all  their  lives.  I  have  examined 
several  with  the  solar  spectrum,  and  all  agree  in  saying  that  they  see  two 
oolonrs,  which  they  call  blue  and  golden  yellow,  with  a  kind  of  dull  white  at 
their  point  of  junction,  which  is  midway  between  B  and  F,  where  blue  and 
green  join  to  the  normal  eye ;  from  b  the  same  tint  prevails  as  far  as  B 
where  the  spectrum  seems  to  die  out,  and  the  sensation  of  red  is  qvnU  absent. 
Bluish  green,  grey  and  crimson  la^e  will  all  appear  similar  to  them.  All 
colour  blindness  that  has  been  acaurately  investigated  appears  to  consist  in 
this  defidenoy  of  the  crimson  sensation.  It  appears  to  be  a  mistake  to  talk 
about  red-green  blindness  or  blue-yeUow  blindness;  for  coloured  woolsj 
though  admirable  for  the  detection  of  colour  blindness  are  delusive  with 
regard  to  its  nature. 

As  an  illustration  of  this  I  may  take  the  case  of  a  boy  whom  the  test 
sheet  of  wools  convicted  of  "  that  kind  of  red-green  blindness  which  is  called 
green-blindness."  If  that  phrase  means  anything  it  means  that  the  green 
sensation  was  absent.  The  Spectroscope,  however,  shewed  that  his  sensa- 
tions were  exactly  the  same  as  those  of  all  other  colour-blind  people  I  had 
examined,  and  proved  unmistakeably  that  the  red  sensation  only  was  absent. 
I  then  examined  t^he  wool  test  to  see  how  it  could  indicate  the  absence  of  the 
green  sensation:  the  test  was  to  distinguish  between  a  light  crimson  purple 
and  a  darkish  blue-green.  Examined  with  the  Spectroscope  the  purple  gave 
an  absorption  band  stretching  from  just  before  D  to  somewhat  beyond  F : 
that  is  the  wool  reflected  all  the  scarlet  and  blue.  The  scarlet  band  excited 
the  green  sensation  considerably,  so  that  a  coloiu:  blind  person  called  it  a 
hfight  yellow,  (t  c.  green)  band ;  this  when  combined  with  the  blue  seemed 
to  him  to  give  a  greyish  white,  and  to  appear  exactly  similar  to  the  blae 
green,  though  slightly  brighter.  The  confusion  is  easily  explained,  given  the 
red  sensation  absent  f  but  on  the  suppos'tion  of  green  blindness  it  is  inex* 
plioable.  For  then  the  binegreen  would  have  appeared  a  very  deep  violet, 
and  the  purple  a  very  full  and  hriUiant  crims  m  lake ;  whereas  since  the 
purple  was  dulled  to  the  leTel  of  the  dark  blue-green,  the  deficiency  of  sensa- 
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^on  waa  obnonaly  red.  "  Blae«yd11ow  bliadnen  "  seoma  io  me  »  yefc  greater 
infelioity,  and  can  only  mean  that  a  person  oonfonndB  oertain  bines  and 
yellowB,  neither  of  them  being  primary  BensationB ;  probably  this  oaae  wonld 
be  juBt  as  redncible  to  red  blindness  as  the  other. 

I  regret  to  say  that  owing  to  the  enormons  siae  of  my  subject  I  have 
had  to  omit  many  tongh  points  of  the  greatest  interest,  snch  as  the  produc- 
tion of  cohmrs  in  the  iridescence  of  the  soap-bnbble,  mother  of  pearl,  and  in 
the  rainbow  and  difEraction  fringes  and  other  phenomena  depending  on  the 
character  of  the  wave-motion  of  light.  I  have  also  entirely  avoided  the 
sabject  £rom  the  artist's  point  of  view ;  bat  I  hope  I  have  snoceeded  in 
impressing  yon  serionaly  with  the  fact  that  ''things  are  not  always  what 
they  seem." 
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THE  OTSTBR, 

BEAD  BY  W.  E.  MULLIKS,  ESQ.,  JTTNE  leiH,  188L 


Thb  positioa  of  the  oyster  in  the  animal  kingdom  being  thns  determined,* 
the  first  question  that  will  next  occur  to  those  who  approach  the  subject  as, 
from  our  traditions,  we  are  prettj  sure  to  do,  from  its  historical  or  literary 
side,  is  why  it  was  called  the  oyster.  Does  the  name  give  us  any  informa- 
tion as  to  the  nature  or  habits  of  the  animal  ?  Directly,  I  am  bound  to  say, 
none.  The  meaning  of  the  word  is  too  uncertain  for  it  to  be  worth  our  while 
even  to  consider  the  Tarious  guesses  that  hare  been  hazarded  about  it.  In- 
^Breotly,  however,  the  name  does  teach  us  something.  For  when  we  find 
that  through  all  Europe  the  same  word  or  the  same  with  slight,  and 
unimportant  modifications  is  in  use: — ^in  Ghreek  Oifreon,  in  Latin  oatreOf  in 
Soandinavian  dstra,  in  G(erman  atuter,  in  French  huitre,  in  English  oysUr, — 
we  may  be  quite  sure  that  familiarity  with  the  oyster,  and  that  implies 
familiarity  with  it  as  an  article  of  food,  must  date  back  to  the  very  earliest 
times.  It  would  be  inoredible  that  the  Bomans  should  have  borrowed  the 
name  from  the  Soandinavians,  and  then  passed  it  back  to  the  Greeks,  and 
perhaps  even  more  incredible  that  the  Scandinavians  should  have  learnt  the 
name  from  the  Bomans.  We  know  besides  that  the  oyster  was  cultivated  by 
the  Bomans  nearly  two  thousand  years  ago,  and  we  know  too  that  long  before 
the  historio  period  it  was  a  favourite  food  of  the  tribes  living  on  the  shores  of 
the  Baltic ;  for  "  along  the  shores  of  nearly  all  the  Danish  islands,  says  Lyell, 
mounds  (kitchen  refuse  heaps  is  the  literal  translation  of  the  Danish  name) 
may  be  seen,  consisting  chiefly  of  thousands  of  castaway  shells  of  the  oyster, 
oodkle,  and  other  molluscs  of  the  same  species  which  are  still  eaten  by  men. 
These  shells  axe  plentifully  mixed  up  with  the  bones  of  various  quadrupeds, 
birds,  and  fish,  which  served  as  the  food  of  the  rude  hunters  and  fishermen 
by  whom  the  mounds  were  accun«ulated."  "  Similar  large  heaps  of  oyster- 
shells  with  interspersed  stone  implements  near  the  sea-shore  can  be  seen  too 
both  in  Massachusetts  and  (Georgia,  which  were  left  by  the  North  American 
Indians  at  points  near  which  they  were  in  the  habit  of  pitching  their  wig- 
wams, tot  centuries  before  the  white  man  arrived."  We  may  therefore  fairly 
conclude  that  before  our  Aryan  forefathers  dispersed  on  their  wanderings 
throughout  Europe  they  were  well  acquainted  with  the  savoury  bivalve. 
Without  pledging  myself  to  any  theory  about  the  origin  of  man,  it  is  not 

*  The  introdnotoiy  nutttor  ii  omitted. 
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nninteresting  to  note  in  connection  with  this  question  of  the  antiqnity  of  the 
oyster  as  an  article  of  food,  that  monkeys  also  are  very  partial  to  it,  and  that 
they  contrive,  at  least  so  I  have  read,  to  open  the  shell  and  extract  the 
animal  with  no  mean  skill.  I  am  not  clear  how  they  manage  it,  and  have 
indeed  niy  own  priyate  opinion  that  like  King  George  I.  they  perhaps  prefer 
the  oyster  with  a  somewhat  stronger  taste  than  does  the  ordinary  English- 
man, not  qnite  fresh  in  fact,  in  which  case  they  would  only  have  to  wait,  as 
we  shall  afterwards  _see,  until  the  shells  opened  of  their  own  accord. 

Turning  from  these  side  questions  to  the  oyster  itself,  the  first  thing  that 
naturally  attracts  our  attention,  as  it  did  poor  David  Copperfield  in  the 
case  of  Dora's  never-to-be-forgotten  barrel  of  unopened  oysters,  is  the  shell, 
the  house  of  the  animal. 

This  shell  consists  of  two  valves,  both  irregnlar,  and  both  covered  with 
furrows.  One,  the  upper  and  smaller  valve,  covers  the  right  side  and  is 
nearly  flat.  The  other,  the  lower  valve,  covers  the  left  side  and  is  very 
concave.  The  oyster  is  therefore  unequivalve  and  irregular.  It  will  help 
you  to  distinguish  between  the  two  sides,  if  you  remember  that  like  a  well- 
directed,  well-handled  hamper,  the  oyster  always  keeps  his  right  side  upper- 
most. 

Each  valve  when  carefully  examined  is  found  to  consist  of  two  distinct 
parts : — an  outer  and  an  inner,  made  up  of  different  kinds  of  plates  or 
laminss — ^both  formed,  built  up  or  secreted,  from  the  inside  by  the  mantle  or 
beard,  of  which  I  shall  have  to  say  something  presently ;  bub  the  outer  by  the 
lower  edge  of  the  mantle,  or  that  remote  from  the  hinge,  the  other  by  the 
central  and  back  parts  of  the  mantle.  The  outer  laminso  of  the  shell  consist 
of  portions  of  a  cone,  are  thin  near  the  hinge,  but  got  thicker  and  thicker 
towards  the  outer  edge.  This  is  what  we  should  naturally  expect,  all  the  part 
near  the  hinge  having  been  formed  in  the  oyster's  extreme  youth,  while  the 
outer  surface  is  increased  only  by  the  forward  edge  of  the  mantle,  and  thus 
the  hinge  gets  further  and  further  removed,  as  the  oyster  grows,  from  that 
part  of  the  mantle  which  could  alone  increase  it.  It  is  accordingly  only  the 
newest  part,  the  part  furthest  removed  from  the  hinge,  which  marks  by  its 
growth  the  increasing  power  of  secretion  of  the  oyster's  mantle.  The  inner 
shell  on  the  other  hand,  secreted  as  it  is  by  all  that  part  of  the  mantle  which 
lies  between  the  forward  edge  and  the  hinge,  consists  of  a  series  of  parallel 
layers  which  unlike  those  forming  the  outer  surface,  are  necessarily  more 
numerous  in  the  oldest,  or  hinge  part  of  the  shell,  fewest  on  the  side  remote 
from  the  hinge.  The  outer  surface  it  will  be  observed  projects  a  little  beyond 
the  inner,  and  it  is  said  that  an  experienced  fisherman  or  oystermonger  can 
tell  the  age  of  an  oyster  by  the  number  of  furrows, — of  that  however  I  am  a 
little  sceptical.    Some  of  the  oysters  on  the  table  have  distinctly  added  a  line 
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ol  fntrow  to  the  oaier  anrfaee  of  eaoh  TolTe  during  the  1Lr&  ct  six  'vH^lctf  they 
httve  been  my  gaests.  It  wonld  only  be  with  great  pafcience,  a  powerihl  glaM 
andnnder&Tonrable  oiroumstanoeB,  I  imagine,  that  anyone  conldobserye  the 
growth  of  the  inner  Grnrfaoe.  It  has  however  been  very  interesting  to  wateh 
the  growth  of  the  shell  at  all. 

These  two  valves  are  joined  together  by  a  hinge,  which  consists  of  a 
number  of  very  elastic  fibres,  parallel  to  one  another,  and  at  right  angles  to 
the  snrfaoes  of  the  valves  they  oonneofc. 

These  fibres  are  secreted  by  the  part  of  the  month  adjacent  to  the  hingei 
and  as  they  are  secreted  only  when  the  shell  is  slightly  open,  they  are  too 
long  to  allow  the  valves  to  shnt  of  themselves,  by  the  mere  force  of  gravity. 
To  keep  his  honse  therefore  free  from  unwelcome  intmders,  whether  animate 
or  inanimate,  the  oyster  is  provided  with  a  powerfnl  mnscle  which  connects 
the  two  shells,  and  by  it  the  oyster  can  overcome  the  elasticity  of  the  hinge 
ligament.  The  oysterman  opens  the  oyster  by  severing  this  mnscle.  Of 
course  when  an  oyster  dies  the  muscle  relaxes,  and  the  valves  gape,  so  that 
whenever  the  shells  are  closed  you  may  always  be  quite  certain  not  only 
that  the  oyster  is  alive,  but  also  that  he  is  exercising  no  slight  amount  of 
muscular  power  in  overcoming  the  elasticity  of  the  hinge.  Further,  I  may 
note,  that  if,  when  the  open  oyster  is  handed  you,  the  muscle  appears  sunk, 
it  is  a  proof  that  the  animal  was  alive  when  opened,  if  it  appears  higher,  if  it 
stands  out  above  the  oyster,  it  was  dead  before  it  was  opened  and  the  animal 
18  unfit  for  food.  In  many  of  the  oonchiferae  and  in  some  oysters  the  shell 
on  each  side  of  the  hinge  is  slightly  indented,  so  that  one  shell  fits  into  the 
other.  This  of  course  increases  the  security  and  prevents  anything  like  a 
twisting  wear  in  the  valves  or  hinge. 

The  inner  surface  of  the  shell  is  smooth  and  more  or  less  naoreotu, 
that  is,  mother  of  pearl  likCi  This  lustre  is  due  I  believe  to  the  decomposition 
of  the  rays  of  light  by  the  infinitely  small  and  semi-transparent  projections, 
roughnesses  or  corrugations  which  cover  the  surface,  and  this  peculiarity  of 
stnicture  is  itself  said  to  be  due  to  the  proportions,  in  which  calcareous  and 
animal  matter  are  combined  to  form  the  surface. 

Pearls  are  really  part  of  the  same  material,  secreted  by  the  mantle  in  an 
abnormal  or  irregular  way.  Sometimes,  but  not  often,  to  cover  an  intrusive 
grain  of  sand,  sometimes  to  fill  up  a  hole  in  the  shell,  made  by  the  boring 
tongue  of  one  of  its  enemies,  and  most  frequently  to  cover  some  organio 
substance,  which  has  found  its  way  inside, — the  bodies  or  eggs  of  very 
minute  internal  parasites, — ^in  every  case  they  are  due  to  unnatural  irritation 
of  the  secreting  parts  of  the  mantle.    *'  *  The  ingenious  Chinese  obtain  pearls 
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fkrtifioially  by  introducing  into  the  living  nmssel  shot  and  pieces  of  mother 
e<  pearl  fixed  on  wires,  which  then  become  coated  with  a  more  brilliant 
material."  In  the  British  Museum  there  are  a  number  of  little  josses  made 
of  bell-metal  completely  coated  with  pearl  on  the  inside,  and  the  famons 
Linnaens  was  knighted  by  his  sovereign  for  showing  how  by  artificially 
boring  the  shells  the  animal  could  so  to  speak  be  compelled  to  produce  pearls 
almost  at  will. 

As  an  example  of  the  amount  of  irreg^ularity  that  there  is  in  the  shape 
of  the  oyster  shell  it  is  worthy  of  mention  that  there  is  one  particular  kind 
which  has  a  shell  as  large  aa  a  plate,  and  so  flat  and  transparent  that  in 
Ghana  and  Japan  it  is  used  for  windows  and  for  other  purposes  where  we 
use  glass. 

We  will  now  consider  the  animal  itself.  It  must  not  however  be  forgotten 
that  though  I  called  the  shell  the  oyster's  house,  the  metaphor  is  somewhat 
mislea4mg-  It  is  obrious  from  the  way  the  shell  is  formed  that  it  is  nearly 
as  much  part  of  the  animal  as  our  bones  are  of  us,  and  it  has  been  called  a 
pneumo-skeleton,  being  really  a  calcified  portion  of  the  mantle  of  which  the 
breathing  organ  is  a  particular  part,  and  in  fact  the  muscle  of  the  oyster  is 
fastened  to  the  shell  as  our  muscles  are  &stened  to  our  bones. 

When  the  shell  is  opened  the  oyster,  simple  as  its  organization  seems, 
is  found  to  be  provided  with  orgaos  of  digestion,  circulation,  and  respiration. 
I  have  here  two  figures, — taken  from  a  pamphlet  by  Karl  H5bius, 
Ftofessor  of  Zoology,  at  Kiel — one  of  a  Schleswig  Holstein  oyster,  (fig.  1) 
taken  after  he  was  twelve  years  old,  the  fiat  upper  valve  of  the  shell  has 
been  removed,  the  figure  therefore  shows  the  right  side  of  the  animal."  * 

The  other  (fig.  2)  is  a  section  made  through  the  hinge  of  an  oyster 
between  seven  and  eight  years  old. 

Ab  far  as  oyster  anatomy  is  concerned,  you  will  probably  be  quite 
satisfied,  if  X  limit  myself  to  a  description  of  these  two  figures,  and  that  in 
no  great  detaoL 

I'ig.  1.  The  right  valve  Is  taken  off.  The  Mollusk  is  lying  in  its  natural 
position  in  the  hollow  left  valve.  At  the  hinge  end  you  see  the  thickening 
layers  of  the  inner  sur&M^e  of  the  lower  valve.  Several  such  laminso  are 
formed  every  year.  This  inner  surface  is  white,  more  or  less  motherK>f- 
pearl-like  up  to  the  edge,  the  most  recent  addition  to  the  outer  surface,  and 
fliitt  is  of  a  brownish  tint.      A  little  below  the  middle  is  the  section  of  the 


*I  oaxmot  make  this  ftnt  referenoe  to  tlie  iLguxes  without  expressinff  my  Tory  warm 
thanks  to  Mr.  Baker  for  haying  copied  them.  I  do  not  of  oonrse  yet  know  how 
the  printer  will  sacceed  in  reprodneing  Mr.  Baker's  drawings,  bat  I  am  afraid  it 
ii  iiMVitable  that  something  at  least  of  the  delioacy  of  touoh  as  well  perhaps  as  of 
the  wonderful  oleamess  of  the  details  mutt  be  lost  in  the  mfwhauioal  process. 
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mnsole.  Whon  the  npper  yalve  was  taken  off  this  had  to  be  out  through* 
Part  of  the  mantle  on  the  right  is  folded  and  tnmed  back  to  shew  the 
branohiBd  or  gills  underneath.  The  left  flap  of  the  inantle  lies  on  the  left 
tbIto  and  extends  farther  than  the  right.  Under  the  fold  of  the  npper 
part  of  the  mantle  oan  be  seen  the  gills  or  branohisB.  There  are  fonr  of 
them.  Of  these  fonr  only  one  howeyer  is  mnoh  exposed ;  of  two,  a  rim  is 
yisible,  one  is  wholly  ooncealed.  All  fonr  haye  gxooyes  ronning  from 
within  ontwards.  These  g^oyes  or  channels  are  ooyered  with  oilia,  yexy 
fine  hairs  capable  of  independent  motion,  which  moye  backwards  and  for- 
wards and  thns  driye  the  water  oyer  the  gills  or  branchisd  through  whioh 
the  animal  breathes.  ^  On  the  npper  side  of  these  gills  there  are  two  pairs 
of  striped  laminsD,  yon  oan  only  see  one,  these  yon  may  call  the  lips, 
between  them  is  the  entrance  to  the  month.  The  part  of  the  body  between 
the  hinge  and  the  mnsde  contains  the  liyer,  the  stomach,  the  intestines,  and 
the  heart.  The  mnsde  itself  consists  of  two  parts,  the  npper  being  gray  and 
fine,  the  lower  white  and  coarse.  It  is  popularly  called  the  heart,  from  a 
mistaken  notion  that  because,  when  it  is  cnt,  the  yalyes  open,  therefore  it  is 
the  centre  of  yitality. 

(Fig.  2).  The  yaulted  left  yalye  (U)  is  as  usual  somewhat  thicker  than 
the  flatter  right  (tv),  and  both  are  thickest  oyer  the  muscle. 

(a)  is  the  hinge  which  by  its  elastic  power  keeps  the  valyes  apart, 
as  long  as  the  muscle  does  not  pull  them  together. 

Aboye  the  mnsde  is  the  heart  (^),  the  stomach  («),  and  liyer  (I),  which 
when  the  animal  is  aliye  is  of  a  brownish  colour.  Bound  the  stomach  and 
liyer  is  the  cyary  (c)  of  a  yellowish  tint  during  life.  Aboye  the  liyer  are  the 
the  four  lips  (b)  of  the  mouth.  Below  the  muscle  are  the  mantle  flaps*  Th&y 
get  slightly  thicker  towards  the  edges,  when  aliye  they  are  trimmed  with  a 
delicate  fringe  of  dlia,  and  can  be  pushed  forward  a  little  beyond  the  edge 
of  the  shdl.  Between  the  flaps  of  the  mantle  ace  the  four  gills  or  branduss 
(br).    The  mantle  and  gQls  together  form  what  is  called  the  beard. 

Such  then  is  the  anatoia^*  of  the  oyster,  such  are  the  organs  by  which  this 
molluscous  inyertebrate  creature  fulfils  its  modest  part  in  life  of  soayengering 
the  sea  and  proyiding  food  for  men  and  monkeys.  It  uses  them  not  perhaps 
in  qnite  the  same  way  as  we  use  our  corresponding  organs,  but  at  all  eyenta 
in  a  similar  way  for  digestion,  circulation  and  respiration. 

The  month,  concealed  under  a  kind  of  cowl  formed  by  part  of  the  mantle 
is  perfectly  soft,  jawless,  and  toothless,  it  cannot  therefore  seize  anything, 
though  it  has  the  power  of  rejecting  food  that  is  not  to  its  taste,  the  lips 

*0wt8  of  oystars  were  exhibited  on  the 'table,  wUoh  shoired  some  of  these   details 
jvsa  BMHW  dearly  than  the  flgvEas. 
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ov  lirttal  fringes  aotSng  m  Bentinels  to  mark  the  appioaoh  of  aaj  Tmsaitable 
or  dangerooB  food.      This  montAi  leads  at  once  into  the  stomaoh  throngh 
idiich  tiie  food  passee  into  the  intestinal  oanal  which  is  cjlindrical  in  form, 
and  of  nnifonn  size  thiongfaont.     This  canal  after  varions  oonvolutions  in 
the  ovary  and  liyer  twists  ronnd  the  mnsole  and  leads  down  to  the  vent, 
throngh  which  the  nndigested  food  is  discharged  and  which  Hke  the  month 
ia  oonoealed  between  the  edges  of  the  mantle.     The  liver  which  makes  np  a 
great  part  of  the  body  of  the  animal  snrronnds  the  stomaoh  and  part  of  the 
intestinal  oanal.    The  branchial  fringe  is  covered  with  oonntless  cilia  or 
minote  hair-like  filaments  which  are  in  constant  vibration,  and  keep  np  a 
steady  oorrent  of  water  oyer   the    giUs,  thus   bringing  within  reach    of 
the  month  the  aqnatio  plants  and  animals  on  which  alone  the  oyster  feeds. 
These  eilia  move  independently  of  the  rest  of  the  body  and  indeed  of  any 
nervpiui  system  that  there  may  be>  and  not  only  move  during  life,  but,  after 
life  itaelf  is  eoctinot,  nntil  they  themselves  decay. 

It  is  by  this  action  of  the  cilia  that  the  oyotar  removes  the  impurities  in 
tirbid  witer,  and  is  so  valuable  as  a  scavenger.  This  can  be  easily  and 
satisfootorily  illustrated  by  putting  an  oyster  in  a  tumbler  containing  a 
scdiQjUon  of  oalt-water  and  indigo — the  honsemaid'B  blue-bag.  In  a  short 
time, — ^half -an-hour  perhaps — the  water  will  be  perceptibly  clearer,  and  will 
b9  in  marked  contzaat  to  a  similar  oonooction  in  another  tumbler  without  an 
oyster. 

The.  food  then^  oensistiag  of  minute  aquatio  plants  anti  animals,  is  brought 
by  the  oilia  to  the  mouth,  passes  throngh  it  into  the  stomach  is  there 
acted  upon  by  the  bile  or  secretion  of  the  liver  and  probably,  also  by  a 
gi^itno  juioe  secreted  by  the  membranous  lining  of  the  stomaoh,  then 
passes  into  the  intestinal  oanal,  supplies  the  yeins  with  the  elements 
necessary  to  life,  and  finally  after  the  life-giving  elements  have  been  ab* 
stKaoted  is  expelled  through  the  vent. 

The  heart,  about  the  size  of  two  peas,  consists  of  an  auricle,  which 
reoeiyes  the  blood  from  the  gills,  and  a  muscular  ventricle  irregular, 
unsymmetrical,  and  generally  somewhat  elongated  in  shape,  which  propels  it 
injbo  the  arteries  of  the  body.  From  the  capillary  extremities  of  the  arteries 
the  blood  collects  again  into  the  veins,  circulates  a  second  time  throngh  the 
breathing  organs  and  returns  to  the  heart  as  arterial  blood.  The  blood 
is  colourless  or  of  a  bluish  white.  Circulation  then  is  not  a  oomplex  afiEair  in 
the  oyster. 

The.  oyster  has  no  brain  properly  so  called,  and  the  nervous  system 
altogether  is  so  imperfectly  developed  that  for  a  long  time  the  most  careful 
investigators  supposed  there  was  not  any.  It  seems  clear  at  all  events  from 
its  extreme  simplioity  that  the  sensibility  of  the  oyster  to  either  pleasosa  or 
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pain  flraifc  be  ezfxemel^  Hmitedy  a  £aot  wliioh  is  on  tbe  whole  aafciifiototy^  m  ' 
we  eat  ibe  animal  aimb    Its  insiinoto  too  miuit  be  veiy  few,  and  no  speoiaL 
oigaa  of  aenge  can  be  deteoted,  exoept  that  of  tonoh  whioh  appears  to  reside: 
in  oreiy  part  of  the  mantle^  and  in  ecxne  wi^  it  has  a  lensitiYe  peroeption  of 
the  ohange  of  light,  for  if  the  shadow  of  an  aj^noaohing  boat  is  thrown 
forward  so  aa  to  oover  it,  it  at  onoe  closes  the  valves  of  its  sheila  long  bef  oro  • 
any  rnidnlation  of  the  water  oan  pbssiblj  have  reached  it.      And  I  myself . 
have  oonstantly  notioed  that  if  my  heed  overshadowed  the  oysters  in  my 
little  aqaariuttt  where  there  ooold  be  no  snspimon  of  a  movement  of  the. 
water,  they  would  at  onoe  at  all  events  partiaUy  olose  their  shells.      There 
ma/  be  also  something  oonesponding  to  the  sense  of  taste  in  the  lips  or 
labial  palps  whioh  cover  the  month. 

The  prooess  of  requxation  is  no  kss  simple  than  that  of  oiroalation  and 
digestian)  indeed  the  acts  of  breathing  and  feeding  are  one  and  the  same ; 
for  it  breathes  by  means  of  the  branohis,  and  the  air  is  bronght  to  these 
branohisd  or  membranona  leaflets  by  the  same  aoti<m  of  the  oilia  aa 
brings  the  fbod.  The  onxrent  of  water  that  brings  the  food  brings  also  the 
air* 

The  object  of  respimition  is  to  remove  the  oarbonio  add  gas  from  the 
Uood,  and  to  supply  it  with  oiygen  instead,  and  the  principle  by  which  it  is 
e£Eected,  is,  I  believe^  exactly  the  same  throughout  the  animal  kingdom,  that 
principle  being  one^  many  of  yon  must  have  become  familiar  with  in  yonr 
nhftmical  lectnres,  the  principle  of  the  difinsion  of  gaeea.  On  one  side  of  the 
membrane  is  the  blood,  on  the  other  is  oxygen,  either  in  the  air  or  as  in  the 
present  case  in  water.  The  ciliated  fringe  keeps  a  constant  current  flowing 
over  the  membranes  of  the  branchisd  the  oxygen  is  gradually  interchanged 
for  the  caxbonic  add  gas  in  the  blood  on  the  other  side  of  the  membrane 
and  the  blood  thus  renovated  pursues  its  life>giving  course  through  the 
animal's  bo^.  When  the  oyster  is  breathing  he  moves  Ua  mantle  just  Uke  a 
lady  moves  her  fingers  when  playing  on  the  piano.  These  branohise  also 
serve  to  hold  the  eggs  after  they  escape  from  the  ofary,  and  there  sa£e 
between  the  membranes  of  the  branchial  leaflets  they  undergo  a  kind  of 
incubation  and  even  acquire  appreciable  sise  before  the  young  oysters  are 
oast  forth  upon  the  waters. 

But  although  the  oyster  spends  so  much  of  its  time  in  bed  and  is  so 
deficient  in  sensibility,  yet— and  the  fact  may  not  be  without  its  encourage- 
meat  to  some,— it  ia  capable  of  a  limited  education.  Indeed  the  Inapector  of 
the  Irish  fisheries  draws  a  very  decided  line  between  the  educated  and  the 
uneducated  oyster,  and  the  gain  derived  by  the  educated  oyster  is  no  s]%ht 
ooe^  for  it  will  live  at  least  twioe  as  long  as  aa  oyster  that  hasnot  been 
•inmM,  an  illnitnitiaa  no  doubts  iCyou  nil^  of  iihe  soivivaVof  the  fittest. 
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The  prooai  of  edooattoa  is  aofe  a  ywj  dabomte  one.  If  thai  daep«  lea  ; 
oyifter  is  senii  off  as  soon  as  ife  is  oan^t,  it  is  mj  probable,  indeed  it  is 
almost  inyariablj  the  oase,  that  he  has  not  taken  the  precaution  of  keeping 
enough  fiqnor  in  his  shell  for  the  Toyage,  aooordingly  the  Frenoh  adopt  the 
ingenious  plan  of  putting  him  on  the  foreshore,  whioh  is  left  dry  eyeiy 
ebb-tide.  After  a  few  days  the  oyster  finds  by  experience  that  he  will  be  for 
some  boors  without  water  and  that  unless  he  lays  in  a  sufficient  amount  for 
personal  use  he  will  be  put  to  no  small  inoonyenienoe,  and  in  this  way  after 
about  a  fortnight's  practioe  he  regularly  takes  enough  water  into  his  shell 
to  senre  him  nntQ  the  next  tide  rises.  When  he  has  learnt  this  lesson,  he  is 
fbund  to  Uye  nearly  twice  as  long  on  his  travels  to  the  oonsumer  as  the 
mieduoated  oyster  taken  firesh  from  the  deep  sea. 

Nothing  oertain  seems  to  be  known  of  the  way  in  whioh  the  oyster  is 
mult^lied*  Aooording  to  the  old  theory,  it  sprang  from  putrid  matter, 
"  Ostreomm  ortus  oausa  putredo  queodam  esse  Tidetur."  That  theory  need 
not  detain  us  long,  but  it  is  not  easy  to  substitute  another  for  it,  the  evidence 
is  so  Ywy  oontradiotory.  Aooording  to  some  the  sexes  are  distinct,  there 
are  male  oysters  and  female  oysters ;  aooording  to  others  the  sexes  are  not 
distinct*  "  In  an  climates  and  in  all  its  Taried  species  "  says  ICr^  G.  W.  Hart  in 
the  report  of  the  Irish  Oommission,  "  the  oyster  is  hermaphrodite,  though  the 
predse  manner  in  which  impreg^nation  is  effeoted  is  still  an  unsolved  enigma, 
but  artificial  fecundation  snoh  as  is  practised  with  the  salmonidm  is  impossible 
from  the  fact  that  fecundation  takes  place  before  the  extrusion  of  the  ova 
from  the  ovaries."  There  are  yet  others  who  say  that  at  one  period  of  its 
life  the  oyster  is  of  one  sex,  and  at  a  later  of  the  other. 

It  would  be  unprofitable  for  a  mere  outsider  to  occupy  your  time  by 
minutely  discussing  a  question  still  in  such  confusion.  I  will  content 
myself  with  giving  yon,  as  ftur  as  possible  in  their  own  words,  the  actual 
opinions  of  the  gceat  authorities  on  this  evidently  difficult  question.  Mr. 
Byton,  after  a  careful  examination  of  a  great  number  of  specimens, 
arrived  at  the  oondnsion  that  the  oyster  was  ovoviparous,  i,e,,  that  the- 
young  were  hatched  from  eggs  in  the  interior  of  the  parent,  and  that  it 
was  unisexual.  He  held  that  the  white  sickness  and  black  sickness  as  the 
fisherman  call  it,  are  not  really  diflferent,  but  the  same  thing  in  difEerent 
states^  that  the  spawn  is  always  white  until  it  leayes  the  ovary,  and  only 
becomes  black  afterwards.  The  evidence  given  before  the  Committee  of  the 
House  of  OommoDS  in  1876,  seems  to  me  on  the  whole  in  favour  of  this  view. 
Mr.  Austin,  it  is  true  maintained,  thongh  not  I  think  qnite'oonsistently,  that 
the  sioknesses  were  distinct,  that  the  white  sickness  was  from  the  male 
oyster,  the  Uaok  sickness  from  the  female.  "  There  is  he  says  "  no  sign  of 
fonnatioii  in  the  white  gjekness,  irhfle  the  black  sickness  is  the  oyster 
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itself.''  He  "Was  nnsnpported  however  either  by  Professor  Bookland  or  by 
those  aotnaUy  engaged  in  breeding  oysters.  Captain  Edward  Johnson  says 
▼Sfy  decidedly,  and  few  oonld  speak  with  more  authority,  that  the  white 
siokness  is  simply  immature  spat,  that  has  not  oome  to  maturity.  "When 
yoa  see  it  black  it  has  then  azriyed  at  maturity,  and  is  fit  to  be  thrown  off." 

IVofessor  Earl  MObins  after  a  number  of  experiments,  oonduoted  evidently 
with  the  greatest  care,  maintains  the  third  theory,  finally  oonduding  that 
the  eggs  and  the  reproduotiTe  elements  in  the  orary '  do  not  exist 
BimultaDeoualy  but  one  alter  the  other,  that  the  reproduotiTe  elements 
(BefmohtungskOrper)  may  oome  into  ezistenoe  very  soon  after  the 
extrusion  of  the  eggs,  and  that  during  the  breeding  period,  Tery  probably 
one  half  of  the  oysters  in  any  tract  of  ground  produce  only  eggs  and  the 
other  only  spermatozoa. 

On  the  other  hand  Mr.  W.  K.  Brooks,  Associate  in  Biology  at  Baltimore, 
U.8.,  the  latest  and  perhaps  even  the  most  thorough  of  the  inquirers,  says 
in  a  yeiy  interesting  pamphlet  on  the  development  of  the  oyster,  that 
although  he  submitted  more  than  a  thousand  oysters  to  miorosoopical 
examination,  he  did  not  find  a  single  hermaphrodite;  a  fact  sufficient  he 
considers,  to  establish  tho  distinctness  of  the  sexes  at  the  breeding  season. 
He  adds,  however,  with  a  caution  which*  is  as  modest  as  it  is  truly  soientifio 
that  it  may  be  possible  that  later  in  the  year  hermaphrodite  individuals  may 
occur,  that  there  is  nothing  improbable  in  the  statement  that  oysters  change 
their  sex,  and  that  an  individual  oyster  may  be  a  female  one  year  and  a  male 
another  year,  but  his  observations  certainly  do  not  indicate  that  this  is  the 
case  with  the  American  species.  He  farther  says  that  after  having  carefully 
searched  the  gills  and  mantles  of  more  than  a  thonsand  oysters  he  did  not 
find][a  single  fertilised  egg  or  embryo  in  any  part  of  the  mantle-chamber,  in 
or  on  the  giUs  or  anywhere  else  inside  the  shelL  This  negative  evidence, 
together  with  the  fact  that  the  eggs  can  be  hatched  after  they  have  been 
artificially  removed  from  the  ovaries,  seems  sufficient  to  prove  in  the  absence 
of  all  evidence  to  the  contrary,  that  the  eggs  of  the  American  oyster  undel^ 
go  development  in  the  open  ocean.  Mr.  Brooks  is  somewhat  pnzsled  at  the 
consensus  of  opinion  against  him  from  this  side  of  the  Atlantic,  and  after  exam- 
ining the  evidence  of  Messrs.  Hart,  Byton,  and  M5bius — ^he  does  not  seem  to 
have  seen  Prof.  Buokland's  or  any  of  the  evidence  taken  before  the  Committee 
of  the  House  of  Commons, — ^he  concludes  by  saying  very  cautiously  that  it 
seems  possible  that  some  at  least  of  the  eggs  of  the  Buropeen  oyster  may  be 
fertilised  outside  the  shell,  as  is  the  case  with  the  American  species ;  but 
there  does  not  at  present  seem  to  be  any  reason  to  believe  that  they  ever 
complete  their  development  elsewhere  than  inside  the  shell,  and  that  though 
it  is  impossible  for  an  American  to  decide  this  point,  it  certainly  is  one  to 
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whioh  the  renewed  attention  of  Enropean  natnxaliatB  might  well  be  direttedb 
Figine  3  is  taken  from  the  pamphlet  by  Karl  MOtnoa:  a.  to  a.  aie 
magnified  186  tfanee,  /.  anid  g.  160  timea.  a.  The  egg.  b.  ahowa  Uia  initial 
deTelopment.  ^  The  yofca  divided  into  two  nneqnal  halla.  d.  A  later  atata 
of  the  aainek  «>  THie  egg  reaolted  mAo  a  nnmber  of  oella.  The  depraaaien 
is  ikb  baginning^thb  alimentary  oamd.  /.  Hie  oyater  in  Ita  swimming 
afage,  with  h  «liMl»  The  AbSL  H  tHuaapaient  and  the  ttoarae  tif  ttb 
aMmentaiy  oanal  oaa  be  diatinotly  aeen  through  it.  The  anew  poonta  tothe 
month*  Behind  the  nonth  is  the  stomach,  the  airowa  in  it  show  the  ooorae 
followed  by  the  food.  The  «nd  of  the  intestines  is  jnst  aboTo  the  mooldi. 
To  the  left  of  the  first  diyision  of  the  stomaoh  is  the  mnsclOi  and  below,  the 
ciliit^  the  organs  of  motion,  which  a  mnsonlar  oontraotion  can  draw  into  the 
shell,  g.  An  embxyo,  perhaps  six  days  old ; — the  yalvee  of  the  shell,  oneaoh 
aide^  ace  held  together  by  the  mnsDlek    Below  is  the  swimming  pad. 

It  might  I  think  not  nnreasonably  be  supposed  that  a  creature  as 
gentle  and  inoOansive  as  the  oyster,  a  creature  unaggveaaire  in  ita  daily 
llfe^  one  which  satisfies  the  inatinot  of  hunger  with  animal  and  vegetable  life 
too  minute  to  be  visible  to  any  but  the  mieroecopic  eye,  it  would  not  I  think 
have  been  unroaaonable  to  auppoae  that  such  a  creature  would  have  but  few  if 
any  enemiea,  and  that  if  it  had  any  its  shell  would  be  auflUrient  protection  against 
them.  This  is  however  by  no  means  the  case,  it  has  many.  Bnemies  that 
appreciate  the  taste  of  the  animal  quite  as  much  as  either  man  or  monkey. 
Bnemies  too  that  are  Very  partfonlar  about  the  freshness  of  their  food,  and 
to  whom  the  shell  is  much  less  of  a  difficulty  than  it  ia  to  us. 

nrst  of  an  there  is  the  shrimp  which  revels  in  the  newly  hatched  oyster, 
the  Bpat  as  it  is  eiJted,  while  crabs  and  lobsters  eat  them  when  they  are  a  little 
older.  Captain  Bdward  Johnson,  of  the  Medina  oyster  beds  told  a  Oommittee  of 
the  House  of  Oommons  that  he  had  seen  a  shrimp  lying  in  wait  under  the  shell 
of  an  oyster,  and  when  the  oyster  sp'hfUd  dart  out  and  swallow  the  spat 
with  great  delight.  The  goby  and  the  young  mullet  he  says  a?e  also  very 
fond  of  them.  A  partionlar  kind  of  sponge  called  the  Olione  gets  into  the  shell 
of  the  grown  oyster  and  so  riddles  it  with  holes  that  the  shell  becomes  quite 
rotten  and  oMunbtoa  away  in  the  fingers.  An  oyster  afflicted  with  Olionitis, 
aa^itf.  Buokland  humorously  calls  it,  has  to  be  spread  out  in  the  sun,  and 
the  ann  will  kill  the  sponge. 

The  Mussel  ia  another  enemy.  It  sends  forth  shoals  of  young  mussels  or  ' 
mussel  spat  which  fall  down  upon  the  oyster  beds  and  spin  over  them  the 
webs,  .like  beautifnl  aflk  ropes,  by  whioh  they  hold  on  to  rocks  and  other 
things.  It  is  Ik  oaae  of  mussels  vetsus  oysters,  and  unless  man  interferes  the 
system  get  the  worst  of  it^  Then  there  is  the  Crow  Oyster  which  is  only  so 
far  an  enemy  that  it  takes  up  room  the  oysters  should  occupy.    The  crow  or 
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MdlfMMM)k  i^Bter  is  almosfc  poutonoiu.  Ifc  10  very  commo^  in  T'oole 
HarlKmr  aad  in  Bome  IriBfa  oyster  beds.  It  oaa  be  easily  distingiiislied  from 
ih»  oommon  oyster  by  the  small  hole  at  the  bottom  of  the  lower  shell  by  means 
of  which  it  fixes  itself  • 

The  "  Sea  Bum  "  or  Echini  also  eat  the  yCfimg  oyster.  Then  the  <'  Dog 
Whelk  **  or  Whelk  Tingle  is  a  very  grave  enemy.  It  is  a  little  creature, 
but  like  many  other  littie  creatures  it  has  a  very  sharp  tongue,  and  with  thi^^ 
tongue  it  bores  through  the  shell  and  in  a  few  hours  can  do  a  great  deal  of 
mischief. 

But  perhaps  "  Five  Fingers  "  or  Btar  Fish  are  the  most  fdrinidable  of  all 
its  enemies.  They  open  the  oyster  by  catching  hold  c^  the  shell  with  theit 
five  fingers,  protrude  their  stomach  in  between  the  valves  of  the  oyster,  eat  up 
the  animal  and  leave  it  what  is  technically  called  a  *  clook/f  The  Five 
Fingers  are  very  waxy  too^  for  when  the  dredgers  are  about,  and  one  of  the 
main  objects  of  dredging  is  to  keep  the  oyster  beds  ftee  from  Five  Fingers, 
then  they  quietly  take  their  departure.  But  besides  its  living  foes  the  cystet 
has  some  inanimate  enemies  and  against  these  it  is  ahnoet  powerless.  6tuid 
for  instance  is  very  fatal  to  an  oyster  bed,  it  gets  in  between  thd  shells  and 
blocks  them  open.  Hud  acts  in  a  similar  way  and  though  you  will  sometimes 
iind  that  the  oyster  has  tried  to  form  an  inner  shell,  you  wiH  not  often  find 
that  it  has  succeeded.  If  the  sand  and  mud  continue  to  aocmpulate^  thd 
oysters  are  doomed.  Snow  and  chilled  water  are  also  ftktal,  especially  to  th^ 
young.  The  oyster  cannot  stand  the  cold.  A  heavy  snowstorM  iii  March, 
1876,  destrcyyed  neakly  £4000  worth  of  oysters  in  one  bed  alone,  in  the  rivev 
Boach*  Land  floods  too  will  of  course  destroy  the  oyster.  He  objects  to 
fresh  water  quite  as  much  as  some  young  children  do.  Wind  and  waves  again 
are  very  destructive  to  young  oysters,  they  drive  them  about  before  they 
have  finally  settled,  batter  them  against  the  shore  and  deetvey  theij^  tendet 
shells. 

So  that  you  see  breediu|^  oysters  is  not  ali  ebsy  task.  An  oyster  bed  to 
be  successful  must  be  kept  free  from  five-fingers,  dog-whelks,  Clttw  oysters, 
it  must  not  be  exposed  to  severe  cold  or  to  land  floods,  must  not  be  near 
sand  dunes,  sand  banks,  or  a  muddy  bottom.  Still,  when  oyster  culture  is 
successful  it  is  a  very  profitable  bteiness,  it  is  said  that  800,000,000  oysters 
or  £4,000,000  worth  at  the  very  least  are  annually  provided  for  the  London 
market. 

The  most  impprtont  of  the  fisheries  that  contribute  this  astonishing' 
amount  are  at  Holy  Island,  North  Cumberland,  where  there  are  some  very  fine 

*  B«me  BpeeimfliBa  of  the  Crow  oyster,  klndlj  presented  bj  Captain  Bdward  Johiison» 
were  exhibited  on  the  table. 

t  See  piettiM  in  Ckribnet,  for  Septembei^  1S81. 
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fat  oygten,  in  the  Wash  where  there  is  alarge  tract  of  shallow  watw  wUoh 
is  oarefolly  caltivated  hj  (he  Corporatiozi  of  Boston  and  Lynn,— it  is  not 
however  until  we  reach  the  Orwell  at  Ipswioh  that  we  get,  into  the  tme 
oyster  country— in  the  Oolne  afc  Colchester,  the  Gronch  and  Boach  in  Sssez^ 
•r-at  .the  hist  the  oysters  have  green  beards— at  Sonthend  there  is  too 
much   sand    about,  but  some    are  grown— at    Whitstable,    the  palace  of 
oysters,    these    are   all   famous.      At   Bamsgate   and   Margate  deep  sea 
oysters  are  obtained.      At  Selsea  Bill  too,  singularly  enough  ever  since  there 
was  a  wreck  there,  oysters  in  greater  or  less  numbers  have  been  found- 
In  Ohiohester  Harbour,  off  Langtou  Island  and  Hayling  Island,    where 
tbere  is  a  breeding  establishment  on  the  French  plan,  whioh  I  had  arranged 
to  visit  but  was  unfortunately  prevented— at  Portsmouth  where  the  oysters  are 
very  fine,  and  also  at  Newport,  Isle  of  Wight.    At  Plymouth  on  the  other 
hand  they  are  but  second-class,  fit  only  to  bring  to  London  and  fatten. 
Falmouth  is  a  first-rate  place  for  oysters,  unfortunately  the  beards   and 
bodies  are  green  as  green  paint,  and  they  taste  like  a  oorroded  halfpenny. 
This  is  no  doubt  due  to  the  copper  coming  down  in  solution  from  the  mines. 
Still  Falmouth  is  a  good  breeding  place,  and  the  oysters  are  taken  elsewhere 
to  fatten.    They  soon  lose  their  copper  taste  when  taken  to  the  other  side  of 
England  and  then  fatten  remarkably  well.    The  Milford  Haven  oysters  are 
the  next  beet  to  our  own,-i'>they  are  pure  natives.    At  Helston  in  OomwaU, 
it    is  warm    and   quiet   and   the   oyster    fisheries    are   very-  successful. 
In  Cardigan  Bay  there  is  too  much  sand,  for  oysters,  but  at  Beaumaris 
on  the  other  hand  there  are  famous  oyster  beds.    The  Irish  oysters  are  laid 
there  to  fatten  for  the  Liverpool  market.    Liverpool,  be  it  noted,  is  said  to 
be '  the  best  place  in  England  for  studying  oysters, — for  they  are  brought 
there  from  all  parts  of  the  kingdom.    At  Shoreham  too,  near  Brighton,  there 
is  a  good  storing-plaoe. 

I  will  not  pursue  the  oyster  round  Scotland,  what  I  have  already  said 
will  probably  give  you  a  sufficiently  complete  idea  of  its  homes  and  haunts. 
I  hope  I  may  have  mentioned  some  place  you  are  some  of  you  practically 
acquainted  with  and  that  you  will  be  ablei  to  supplement  my  sketch  with 
illustrations  from  your  own  experience. 

.1  may  add  however  with  regard  to  Scotland  that  thobefrom  the  West 
always  Jiave  black  beards,  just  as  those  from  the. river  Crouch  in  Essex  are. 
green-bearded.      Englishmen  do  not  fancy  green-beards,  supposing  though, 
erroneously  that  gseen  is  always  a  sign  of  copper,  accordingly  from  the 
Crouch  they  are  sent  across  to  France  where  we  meet  with  them  as  '  les  huitres , 
verts  d'.Ostende '  but  .they,  are  really  Jlnglish  bom  and  bred.    These  English - 
bom,  Ostend-fattened  oysters  are  said  to  travel  better  and  further  than  almost 
any  other  kind  of  oyster,  they  are  accordingly  much  prised  at  Berlin,  Hosobw, 
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and  even  Qdeiia.  -'  The'Iridi  oyvteit,too  iB  b]a(^b9aaKled.ao  atoaceirAmeHoBati- 
and  Lisbon  oysters.  The  oanse  of  this  pecniiaritj  of  ooloar  is  notupsQ. 
understood,  it  no  donbt  depends  in  some  way  on  the  food  they  feed  on,  and 
the  soil  they  li7e  on,  that  is  in  both  oases  on  the  oonstitnen^ts  of  tiie.  water  in 
which  they  live.  So  oompletely  is  it  the  fact  that  the  oyster  raries  with  the 
character  of  its  bod  that?  the  dredj^r  has  been  known  ix>  determine  his  exact 
position  when  he  has  lost  his  bearings  on  a  dark  night  or  in.  a  fog  byttfae 
shape,  sise  or  colour  of  the  oyster' brought  up  by  the  dredge'andby  such 
indications  to  steer  direct  for  his  harbour.  The  green  bearded  oysters  are 
not  green  howeyer  the  whole  year  round,  they  generally  lose  the  colour 
in  April  and  assume  it  in  Ootober.-^It  is  said  too  that  this  gp^een  oolonr 
can  be  produced  at-  any- time  -in  three  or  four  days  by  putting  oysters  in  . 
shallow  pits  in  the  salt  marshes  where  the  water  is  not  more  than  three 
feet  deep  and  where  the  sun  has  great  power.  One  witness  before  the  House 
of  Commons  committee  said  it  was  due  to  the  orow-silk  weed*  A  curious  thing 
about  the  American  oyster  is  that  all  their  shells  have  a  black  spot  in 
the  middle.*  This  spot  is  just  under  the  muscle.  Fig.  4  is  a  drawing,  made 
by 'Mr.  Baker,  of  a  section  of  one  of  the  valves  of  an  American  oyster  that  our 
stone-mason  out  in  two  for  me  through  the  hinge.  >  It  is  interesting  because 
it  shows  how  the  muscle  gradually  moves  away  from  the  hinge  as  the  oyster 
increases  in  size;  the  black  line  being  in  fact  a  record  of  the  forward  move* 
meat  of  the  spot,  that  is  to  say  ot  the  muside. 

The  Bay  of  Biscay  oysters  have  another  and  a  very  unpleasant  peculiarity. 
Yon  have  to  be  very  careful  not  to  break  the  double  shell  most  of  them 
possess,  for  it  contains  sulphuretted  hydrogen,  which  gives  a  very  bad  smell 
and* flavour  to  the  oyster  and  poisons  the  stomach  of  anyone  who  eats  them. 

Oysters  are  classifled  as  natives,  seconds  and  commons. 

The  natives,  also  called  clumps  in  the  trade,  are  thoroughbred,  with  light 
deep  shells,  and  hold  a  larger  proportion  of  meat  as  compared  with  shell  than 
any  other  oyster  in  the  world.  .Their  geog;raphioal  range  is  from  Harwich 
or  thereabouts  in  the  North  to  Margate  in  the  South.  .  There  are  some 
beauties  grown  in  the  middle  of  the  Thames  estuary,  called  the  Ham  or  Hem, 
as  good  to  lookatas  they  are  delicious  to  eat.  Professor  Bnokland  I  think  it  is 
describes  them  as  the  handsomost  oysters  there  are. 

The  Irish  oysters  are  Seconds.  After  they  have  been  laid  down  at 
Whitstable  they  lose  their  black  beards  and  grow  fatter,  but  their  shelhi  are 
too  crinkled  for  them  ever  to  rise  to  be  natives— good  enough  for  sauce,  but 
not  fit  for  the  table. 

The  Oommons  you  will  find  on  any  oyster  monger's  stall,  they  are 
generally  deep  sea  oysters  and  come  either  from  France  or  from  the  Dogger 


*  Examples  were  shown. 
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Thongh  J  do  Bot  nean  to  say  an jUiing  about  the  gaetvoiioiiij  of  tho 
ojBter.  I  will  leave  that  to  any  ladies  who  may  be  willing  to  oontribate 
iafonnatioii  on  the  Taxied  attraotions  of  fried  oysters,  stewed  oysters, 
sooUoped  qyatoii^  etc ,  still  before  passing  on  to  its  ooltivatlon  I  may  say 
a  word  or  two  about  the  oyster  as  an  artiole  of  food. 

Just  now  at  aU  events  the  oyster  is  vary  expensive  diet.  After  oaxefol 
eiaminatioB  it  has  been  oalonlatec^  that  when  oysters  are  2s«  a  dosen,  the  meat 
in  them  costs  at  leasi  8s.  alb.  The  prioe  has  risen  amasingly  daring  this  oentniy 
and  seems  to  be  stiU  rising.  In  ISSffit  Whitstable  oysters  f etohed  on  an 
avenge  19s.  a  bushel,  in  IW,  the  last  year  I  have  a  retain  for,  they  averaged 
thoMtonishiog  prioe  of  iSLO  ^s.  Od.  a  bushel* 

The  oyste  as  wo  should  ezpeotoontains  a  great  deal  of  water  of  the  svne 
OOfflpooitioii  as  sea*water»  oonsisting  of  hydro>ohlorate  of  soda,  hydro*ohlorate 
of  magnesia,  inlphate  of  lime^  sulphate  of  soda  and  sulphate  of  magnesia.  It 
also  eoutaias  a  great  deal  of  phosi^ate  of  iron  and  lime^  bnt  above  all  of 
osmasone  or  oreatine  whioh  you  oannot  see^  but  whioh  has  been  desoribed  ss 
the  smell  of  roast  beel^  praotioally  it  is  the  essenoe  of  meat.  The  oyster 
also  contains  a  certain  quantity  of  gelatine  and  muoos,  and  this  it  is  that 
makes  it  so  digestible,  and  finally  it  oontains  an  animal  matter  of  whioh 
phosphorus  is  the  most  important  elementi  and  as  phosphorus  is  the  most 
brain-mahing  form  of  food  wo  can  take,  that  no  doubt  is  why  those  who  use 
their  brains  much  always  find  that  oysters  will  bring  them  up  to  the  mark 
better  than  anything  else.  The  oyster  should  always  be  served  in  the  round 
shell  beoanse  the  water  in  the  oyster  shell  oontains  a  great  deal  of  this 
osmazone  and  phosphorus  s  it  is  said  to  contain  the  white  blood  of  the  oyster, 
shed  when  the  oyster  was  opened;  it  is  very  digestible  and  veiy  tasty.  It 
is  this  water  in  the  shell  of  course,  as  indeed  I  have  already  implied,  whioh 
enables  us  to  transfer  them  from  place  to  place,  and  keep  them  until  they 
are  wanted.  They  will  live  in  fact  as  long  as  they  have  enough  to  keep  their 
gills  moist, — how  long  this  is,  opinions  strangely  differ.  One  authority  says 
that  if  properly  packed  they  will  live  out  of  water  six  weeks.  Another  sneers 
at  that,  and  will  not  give  them^  half  the  time,  while  another  says  a  foil 
grown  <^ter  will  not  be  fit  to  eat  when  he  has  been  one  week  out  of  the 
water,  and  a  fourth,  F^fessor  Buokland,  gives  him  ten  days  in  moist  weather. 

The  fisheries  nmy  be  divided  into  four  classes  : — 

ck  Natural  Banks,  where  all  we  do  is  so  to  use  our  knowledge 
as  to  give  the  oyster  a  fair  chance,  to  protect  the  beds 
in  fact  by  suitable  dredging  at  certain  seasons,  and  to 
assist  thespat  when  it  is  bom.    Such  lor  instance  as  the 
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Solent,  MUfoid,  Tenby,  Bristol,  Beaumaris,  Heme  Bay, 
Langston,  Emsworth,  &c, 
(•    Banks   partly  natural  and  partly  artificial,  as   for  instance 
Whitstable,  Oolchester,  Ipswich,  Harwich,  Brading,Cowe8, 
Newton,  Hamble,  Heme  Bay,  Feversham,  Paglesham. 
Ot    Oultiyation  in  inclosed  spots,  as  Hayling,  Lymington,  Brading, 
Gowes,  Newton,  Heme  Bay,  Fagborongh,  New  Brompton,. 
and  aboye  all  Lake  Fnsaro,  in  Italy, 
d.    Foreshore  onltiyation.    This  is  characteristic  of  France  and 
Italy, — we  have  no  example  in  England,  and  it  wonld 
not  be  of  any  nse  trying  to  introduce  it.     We  gprow 
tnmipB  where  they  grow  vines,  and  the  difference  of 
temperature  is  fatal  to  oyster-breeding  in  shallow  pools 
on  the  shore. 
I  will  not  enter  into  minnte  details  of  each  of  these  classes, — if  this 
were  a  Committee  of  the  House  of  Commons  and  I  were  under  examination 
by  the  Chairman,  our  esteemed  President,  or  if  I  thought  it  at  all  probable 
I  was  addressing  any  who  were  likely  to  take  to  oyster-culture  as  a  branch 
of  culture  more  interesting  than  that  we  are  devoted  to  here,  I  should  perhaps 
have  to  distinguish  carefully,  but  under  prerent  circumstances  I  think  I 
■hall  do  well  to  avoid  too  careful  a  classification  and  too  great  minuteuess 
of  detaiL 

The  breeding  season  begins  pretty  accurately  when  the  letter  B  dis- 
appears from  the  name  of  the  month,  and  ends  about  the  time  when  it 
reappears — in  other  words  as  a  general  rule  the  close  time  lasts  through 
]Cay,  June,  July,  August,  and  during  these  months  the  oyster  is  positively 
Tonwholesome. 

The  teohnioal  name  for  the  young  of  the  oyster  is  jjpo^,— how  often  an 
oyster  breeds  during  its  life- time  is  not  as  yet  known,  but  it  does  not  begin 
till  it  is  three  or  four  years  old,  and  it  is  not  I  think  generally  supposed  that 
it  spats  every  year, — when  it  does  the  number  of  its  progeny  is  something 
portentous.  A  healthy  oyster  under  favourabh  circumstanoes  has  been 
known  to  contain  829,665  spats. 

The  eggs  are  hatched  between  the  folds  of  the  mantle,  and  from  its 
birth  the  young  oyster  is  quite  perfect,  shell  and  all, — a  little  miniature  of 
its  parent.  The  whole  800,000  odd  are  not  I  need  scarcely  say  all  produced 
at  once,  but  apparently  in  detachments ;  when  the  number  in  the  mantle 
becomes  inconveniently  large  tbe  parent  sends  them  forth  upon  the  waters 
in  a  very  unceremonious  but  very  expeditious  way.  By  a  sharp  snap,  by 
quickly  opening  and  shutting  his  valves  he  produces  a  sudden  flow  of  water 
wfaioh  washes  through  the  gills  and  oarries  the  young  oyster  away  with  it| 
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in  fact  he  spite  them  ont — ^henoe,  I  imagine,  the  name  spat.  They  come  out 
in  a  great  dond,  like  the  smoke  of  a  railway  engine  on  a  frosty  morning.  The 
whole  process  takes  abont  a  week,  not  more. 

When  the  spat*  leaves  the  oyster  it  at  once  rises,  —  when  first  bom  it 
fleems  to  have  some  power  of  locomotion,  which  it  afterwards  loses^  in 
oonseqaencCiit  maynot  nnreasonably  be  supposed,  of  its  shell's  becoming 
inccnyeniently  and  unmanageably  large  in  proportion  to  its  body.  This 
locomotion,  such  as  it  is,  is  effected  by  what  has  been  called  a  swimming 
pad,  and  which  looks  like  a  ciliated  corCnet ;  it  is  really  nothing  more  than 
the  protruded  lobes  of  the  mantle  (Fig.  8,  f .g.)  One  of  the  witnesses  before 
the  House  of  Oommons  positively  asserted  that  he  had  known  oysters  tarn 
over  when  laid  on  the  wrong  side.  I  can  find  no  confirmation  of  this,  and 
my  own  oysters  have  so  far  sturdily  resisted  every  form  of  blandishment 
and  provocation  likely  to  induce  them  to  perform  this  feat.  '*  When  put  in 
a  large  glass  of  water,"  says  Mr.  fiuokland  in  his  evidence,  "  the  spat  will 
remain  mostly  at  the  bottom,  moving  about  in  a  very  rapid  way  like  the 
ants  when  you  stir  up  their  nest.  Then  from  time  to  time  they  float  to  the 
top  with  a  wavy  motion,  where  they  float  about  for  some  time  like  the 
whirligig  beetles  on  the  tops  of  ponds  ^  Then  again  down  they  go  again  and 
apparently  dose  their  shells  when  they  sink  for  they  go  down  like  a  leaky 
bottom.  They  get  very  lively  towards  the  middle  of  a  hot  June  day,  when 
the  sun  is  shining  right  full  upon  them,  but  they  show  the  effect  of  cold  at 
once.*' 

This  power  of  moving  about  is  not  however  long  retained, — after  a  time 
swimming  with  open  shells  and  extended  mantle  uppermost  it  will  cling  to 
some  clean  hard  substance  that  it  comes  in  contact  with.  It  then  secretes 
over  that  part  of  the  substance  which  it  touches  a  coating  of  the  same 
material  as  that  of  which  its  shell  is  composed.  Snccessive  layers  follow, 
and  if  not  moved  the  once  free  oyster  becomes  stationary  and  a  fixture.  If 
moved  however  when  young,  it  will  again  attach  itself. 

The  first  care  of  an  oyster  farmer  then  is  to  keep  the  ground  dear  of 
shrimps,  and  all  enemies  whether  animate  or  inanimate  likely  to  destroy  the 
spat.  The  next  is  to  provide  good  clean  suitable  material  as  Gnltch,  the 
technical  name  for  the  substance  to  which  the  young  oyster  clings. 

For  this  various  substances  have  been  adopted,  some  apparently  answer- 
ing in  one  place,  some  in  another.  Fig.  5  represents  a  very  common  kind. 
On  one  occasion  when  there  was  a  very  heavy  fall  of  spat,  Professor  Buckland 
says  he  used  for  Cultch  all  the  tiles  of  a  Church,  and  then  had  scarcely 
enough;    and  as  a  single  tile  would  catch — or  clutch — I  am  inclined  to 

*  On  the  table  th«re  were  some  specimens  of  last  year's  spat  kindly  oontribnted  bj 
Captian  Edward  Johnsoii. 
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Uiink  OQltoh  is  only  olntoh,  though  I  cannot  find  the  word,  in  the  dictionary— 
800  little  fellows  (120  of  them  extend  aboat  an  inch)  ;  yon  may  imagine  what 
a  harrest  of  spat  that  was.  When  they  are  one  year  old  they  are  removed 
to  fattening  grounds.  It  is  not  often  that  the  same  beds  are  equally  favour- 
able to  breeding  and  fattening. 

At  Hayling  Island  hurdles  and  twigs  are  used.  Large  stones  are  sunk 
with  bundles  of  twigs  fastened  to  them,  the  spat  rises  and  is  caught  by  the 
twigs  and  hurdles,  and  if  the  wood  is  clean  it  settles  there.  At  another  place 
large  rough  stones  are  sloped  one  against  the  other,  and  the  spat  fastens  on 
to  the  stones.  Old  oyster  shells  too  are  much  used«  Oyster  fe^rmers  groan 
over  the  way  some  people  bum  the  oyster  shells  after  the  animal  has  been 
eaten.  They  should  be  thrown  out  on  to  the  dust-heap,  and  carted  away  as 
rubbish.  Then  the  dustman  will  separate  the  oyster  shells  and  sell  them  to 
the  oyster-farmer.  At  Poole  the  oyster  shells  have  been  turned  to  a  different 
but  not  less  valuable  use.  By  an  Act  ot  Parliament  the  Poole  fishermen  who 
open  the  oysters  at  sea  and  pickle  them  on  the  spot  for  transx>ortation,  are 
obliged  to  throw  the  oyster  shells  on  to  the  strand,  and  there  in  course  of  time 
they  have  formed  a  strong  barrier  against  the  waves  of  the  sea. 

At  the  Medina  oyster  fishery  near  Gowes,  the  only  one  I  have  actually 
seen,  wooden  trays  are  used.  When  I  was  there  the  men  were  busy  cleaning 
the  trays  for  this  year's  spat. 

In  County  Clare  an  old  hamper  was  once  tried,  and  it  proved  a  great 
success.  Yeiy  often,  of  course,  in  spite  of  every  precaution,  the  spat  fails 
altogether.  For  instance,  at  Waterford  much  trouble  was  taken  with  an 
excavated  pond,  in  an  unusually  favorable  situation,  into  which  sea-water 
oould  be  admitted  when  required,  20,000  oysters  were  laid  down,  and 
every  variety  of  cultoh  prepared,  but  for  three  years,  in  spite  of  all  the  trouble 
and  expense,  not  a  single  spat  would  adhere  to  the  cultch,  and  after  that 
time  I  fimoy  the  experiment  was  abandoned. 

The  oyster  culture  of  Lake  Fusaro  in  Italy,  not  far  from  Naples,  is 
especially  interesting,  because  it  has  been  carried  on  successfully  for  at  least 
1900  years,  and  is  no  doubt  the  source  of  all  the  oyster  culture  of  Europe. 
They  seem  there  to  have  two  plans  : — i.  Fascines  are  suspended  some  few 
feet  above  the  bottom  to  catch  the  rising  spat ;  ii.  Artificial  heaps  of  stones 
are  thickly  surrounded  with  stakes,  and  on  those  the  oysters  become  fixed, 
and  when  they  are  well  covered,  or  the  spatting  season  is  over,  the  stakes  are 
drawn  or  the  stones  lifted  for  the  purpose  of  detaching  the  produce.  One 
more  example— and  that  on  an  extensive  scale  of  foreshore  cultivation — and 
I  have  finished. 

Aroachon  is  in  the  Bay  of  Biscay,  a  few  miles  South  of  Bordeaux.  It 
lies  in  a  land-locked  basin  of  about  30,000  acres,  is  entirely  uncovered  during 


the  ebb-tide,  and  the  oyBtera  oan  therefore  be  easily  watched.  The  experimeiit 
is  an  espeoially  intereBting  one,  becaase  nowhere  else  haye  the  regulations 
of  the  French  goyemment  been  so  carefully  adjusted  to  the  requirements  of 
the  beds,  and  nowhere  else  have  the  regulations  been  so  oaref  nlly  and  con- 
sistently obserred,  and  the  result  has  been  most  encouraging.  Oyster 
culture  was  started  there  in  1869  I  think,  and  though  not  immediately 
snocessful,  tiie  number  sold  amounted  after  three  or  four  years  to  nearly 
three  mfflions  a  year.  In  1870 — 1,  something  less  than  6,000,000  oysters  were 
taken  up;  the  area  of  cultiTation  was  then  reduced,  and  the  result  was  that 
in  1874 — 6,  there  was  a  harvest  of  forty  millions,  while  in  1876 — 6  altogether 
from  artificial  pares  and  natural  banks  no  less  than  196,886,460  were 
exported.  The  oyster  beds*  are  reseryoirs  which  communioate  with  the  sea 
by  means  of  canals.  They  are  made  with  stones,  and  the  water  is  admitted 
at  high  tide  and  kept  in  at  low  tide  by  means  of  locks.  The  bottom  is  paved 
to  keep  out  the  mud  as  much  as  possible,  and  when  the  water  is  let  in  it  is 
done  very  carefully  lest  particles  of  mud  should  be  driven  into  the  shells. 
1^  system  of  culture  is  briefly  as  follows : — ^The  spat  of  the  year  is  cleaned 
from  the  tiles  in  October,  and  then  laid  down  in  the  enclosed  pits,  where  it 
settles  down  for  the  winter.  In  the  spring  the  oysters  are  sorted  according 
to  size  and  laid  down  again  less  thickly  in  fresh  pits,  the  bottom  of  which  is 
covered  with  clean  gravel,  which  is  renewed  from  time  to  time.  The  pits 
ore  oarefnlly  cleaned  every  month  from  the  mud  brought  into  them  by  the 
tide.  In  these  pits  the  oysters  are  kept  till  they  are  two  years  old,  if  they 
are  to  go  elsewhere  to  fatten,  or  till  three  or  four  years  old  if  they  are  to  go 
direct  to  the  dealers.  In  the  latter  case  before  being  packed  they  are  placed 
very  thinly  for  a  couple  of  months  in  still  cleaner  pits,  and  finally  are  put  for 
a  few  days  on  a  sloping  bank  of  gravel,  where  they  are  washed  by  fresh  sear 
water  at  evexy  tide.  Gravel  is,  however,  expensive :  it  has  to  be  brought  by 
rail  from  Bordeaux,  and  sand  does  not  answer  the  purpose,  it  sinks  too  readily 
into  any  mud  there  is,  and  does  not  keep  the  beds  clean ;  accordingly  it  is 
only  the  capitalists  who  are  really  successful,  the  small  cultivators  for  whose 
benefit  the  pares  were  originally  organised,  have  had  for  the  most  part 
to  abandon  their  farms.  The  letters  from  M.  de  Bochebrunne,  a  Captain  ap- 
pointed to  look  after  these  fisheries,  to  the  famous  M.  Goete,  the  Inspector 
General  of  French  Fisheries  are  interesting  in  their  proof  of  the  increasing 
success  of  the  oyster.  One  of  them  is  interesting  for  another  reason.  It 
is  dated  27 — G— 71,  and  in  it  M.  de  Bochebrunne,  after  saying  that  he  has 
put  down  68,000  tiles,  that  he  can  already  count  as  many  as  fifty  spat  on 
many  of  the  tiles,  and  that  he  anticipates  a  larger  harvest  than  ever,  adds 

*  Tailoas  yhos  were  exhibited  o£  these  and  other  oyster  parks  in  fteuM* 


thai  he  wonld  have  been  mnoh  more  snoceBsfiil  if  he  oonld  haye  gofc  to 
Aroaohon  earlier  in  the  year,  but  he  was  kept  away  all  May  by  the  yote  of 
the  pUbUcUe,  The  following  Jnly,  if  yon  remember,  war  waa  declared. 
Later  in  the  year  he  writes  again,  and  can  scarcely  find  words  to  ezprees 
his  delight  at  his  success.  "  It  is  a  very  manna  sent  down  from  heaven  " 
he  says,  and  he  calculates  that  on  the  two  millions  of  tiles  he  has  altogether  pnt 
down  that  year,  and  on  the  other  collections  there  are  at  lest  80  millions  of 
yonng  oysters,  perhaps  even  more,  he  is  not  afraid  to  say  from  100  to  150. 
millions.  This  was  only  from  the  Spares.*  The  produce  of  the  natural 
banks  is  not  included. 

I  have  passed  over  a  great  many  subjects  which  the  practical  man  would 
think  important,  I  have  said  nothing  about  the  kind  of  soil  most  favourable, 
I  have  not  burdened  you  with  tables  of  temperature,  nor  on  the  other  hand 
have  I  given  way  to  the  temptation  of  saying  anything  about  what  may  be 
called  the  literary  history  of  the  oyster,  though  the  allusions,  ranging  from 
Juvenal  to  Punch,  would  of  themselves  make  an  interesting  chapter,  but  I 
have  tried  to  choose  those  parts  of  a  somewhat  extensive  and  complicated 
snbjeot  which  wore  both  most  likely  to  be  remembered  and  were  best  worth 
remembering,  which  would  give  you  an  intelligent  interest  in  any  oyster 
fishery  you  may  ever  happen  to  come  across,  and  above  all  which  would 
help  to  impress  on  your  mind  as  on  my  own  that  an  animal  we  are  accustomed 
to  look  on  merely  as  a  delicacy  is  really  if  simple,  very  wonderfully  organised, 
and  that  the  oyster  is  only  one  more  illustration  of  the  truth  which  our 
Society  exists  to  proclaim  that  every  detail  of  what  wo  call  nature  is  worthy 
of  honest  and  intelligent  study. 
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Bbfore  plnnging  into  onr  snbjeot  it  may  appear  that  some  few  words  of 
apology  are  due  to  the  votaries  of  scienoe  we  see  before  ns,  since  yonr  pnrsoits 
deal  with  natural  histoiy^  while  the  title  of  oar  paper  is  wide  as  the  poles 
assnnder  from  this.  On  fall  reflection,  however,  we  see  no  cause  to  regret  the 
sabjeot  of  onr  present  remarks,  for  all  scienoe  is  a  gradnal  growth,  and  even 
as  travellers  as  they  toil  np  a  long  ascent  torn  round  and  mark  with  satis&o- 
tion  all  the  road  that  lies  between  them  and  their  distant  starting  place,  and 
derive  farther  encouragement  from  the  sight  to  press  onward  to  the  yet 
unknown,  so  we  in  this  our  day  and  generation  may  compare  ourselves  in  no 
ostentatious  and  offensive  way  with  the  men  of  the  past,  and  gain  renewed 
courage  in  the  fature,  as  we  leave  their  ancient  landmarks  far  behind  us. 
Shame  indeed  would  it  be  to  us  had  we  not  thus  advanced,  for  our  opportunities 
of  acquiring  knowledge  are  immeaiurably  greater  than  those  of  the  men  of 
some  two  or  three  centuries  ago,  or  even  of  our  own  grandfathers.    The 
printing-press  multiplies  useful  knowledge,  the  power  of  steam  transports  us 
to  the  ends  of  the  world,  while  electricity  flashes  instantaneously  from  conti- 
nent to  continent  the  results  of  antipodean  research,  or  enables  the  daily 
paper  on  the  morrow's  breakfast  table  to  describe  the  phenomena  of  the 
eclipse  that  cast  its  band  of  shadow  but  a  few  hours  ago  across  the  sultry 
plains  of  Hindustan.    Then  again  the  mechanical  genius,  no  less  than  the 
philosophic,  of  the  country  has  in  these  later  days  brought  to  perfection  all 
kinds  of  instruments,  balances  so  true  that  infinitesimal  portions  of  material 
can  be  estimated,  scales  so  minutely  accurate  that  the  finest  shades  of  sub- 
division can  be  registered,  to  say  nothing  of  the  telescope  that  enables  us  to 
peer  into  infinite  space,  seeing  ever  new  wonders  at  each  increasing  stride, 
until  our  earth  shrinks  and  shrivels  by  comparison  into  utter  nothingness,  or 
the  microscope  that  at  the  other  end  of  the  scale  reveals  to  us  the  world  of 
life  that  throngs  the  water-drop.     Yerily  it  is  a  grand  world  that  we  live  in, 
and  we  owe  much  to  the  science  that  reveals  its  wonders  to  us,   as    we 
stretch  and  strain  our  thoughts  to  bridge  the  interval  between  the  infinitely 
minute  creatures  that  throng  in  countless  myriads  each  wayside  pool  to  the 
infinitely  remote  suns  that  circle  through  the  ages  round  the  footstool  of  the 
Eternal,  creatures  that  a  century  ago  no  human  eye  had  ever  seen,  glorious 
orbs  of  light  that  a  century  ago  had  shed  their  radiance  on  no  mortal  sight. 
It  may  seem  that  there  is  an  almost  equally  remote  distance  between  the 
small  Marlburian  as  he  pants  after  his  first  Bed  Admiral  and  the  philosopher 
who  weighs  the  density  of  Jupiter,  or  peers  by  means  of  the  speotrosoope 
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into  the  oomposition  of  fiur-disfcant  worlds,  bnt  the  difference  after  all  is  only 
in  degree  and  not  in  kind,  for  both  are  votaries  of  one  pursnit,  both  are 
striving  to  learn  something  of  all  the  glorious  wealth  of  nature,  and  though 
the  one  maj  be  bnt  at  the  beg^ning,  assuredly  the  other  is  very  far  from 
having  reached  the  end,  for  we  all  must  be  familiar  with  the  assertion  of 
Newton  as  his  life  drew  to  its  close,  that  he  was  bnt  a  little  child  picking  up 
a  few  pebbles  on  the  shore,  while  all  the  great  unknown  ocean  lay  beyond. 
Such  Societies  then  as  the  present  have  our  heartiest  sympathy,  and  when 
jonr  worthy  president,  in  his  search  for  papers,  invited  me  to  do  something 
fbr  the  Natural  History  Society,  the  will,  at  least,  was  promptly  forthcoming. 
Other  pursuits  call  for  the  greater  part  of  my  time,  and  the  idea  of  writing  a 
formal  paper  is  rather  an  alarming  one,  but  if  you  will  kindly  for  the  sake  of 
the  will  look  leniently  on  the  deed,  I  will,  without  further  preface,  give  you 
some  few  examples  of  the  natural  history  that  our  forefathers  believed  in. 
The  first  book  I  take  from  my  shelf  is  entitled  "A  Description  of  800 
Animals."    No  one  person  appears  on  the  title-page  as  author,  but  it  is 
stated  that  it  is  extracted  from  the  best  authorities,  and  adapted  to  the  use  of 
all  capacities.    It  is  also  illustrated  with  copper-plates  "  whereon  is  curiously 
engraven  every  beast,  bird,  fish,  serpent,  and  insect,  described  in  the  whole 
book."    The  word  "curiously"  is  very  happily  chosen,  and  most  happily 
describes  the  extraordinary  nature  of  the  illustrations.    The  preface  shows 
ns  that  the  primary  intention  of  the  book  was  the  instruction  and  entertain- 
ment of  the  yotmg,  and  after  wading  painfully  through  the  cumbrous  Boman 
figures,  the  long  airay  of  C's,  X's,  and  the  like,  we  find  that  the  date  of  the 
treatise  was  1786  or  less  than  a  hundred  years  ago.     Let  us  then  dip  in  here 
and  there  into  it  and  see  what  "  the  best  authorities  "  could  teach  my  grand- 
father and  your  great  grandfathers  when  their  youthful  minds  would  know 
something  of  the  wonders  of  creation.    The  lion,  as  the  king  of  beasts,  heads 
the  list, ''  he  is  generally  of  a  dun  colour,  bnt  not  without  some  exceptions, 
as  black,  white  and  red,  in  Ethiopia  and  some  other  parts  of  Africa."     The 
red  lion  then  it  would  appear  is  no  more  creation  of  the  licensed  victualler  or 
Gkurter  king-at-arms,  no  mere  fancy  to  deck  a  sign  board  withal  or  emblazon 
on  a  shield  of  honour  but  a  living  verity,  and  we  may  pause  to  remark  that 
almost  all  the  most  wonderful  things  in  the  book  have  their  home  in  Africa, 
not  as  now  the  play  ground  of  the  Royfd  Geographical  Society,  but  an  un- 
known land  full  of  wonder  and  mystery,  of  which  nothing  is  too  wonderful  to 
be  impossible.    We  are  told  too  that  the  lion  sleeps  with  his  eyes  open  and 
many  other  curious  details  follow.      On  the  next  page  the  unicorn  is  in  all 
sober  seriousness  described — "  His  head  resembles  a  hart's,   his  feet  an 
elephant's,  his  tail  a  boar's  and  the  rest  of  his  body  a  horse's.    The  horn  is 
about  a  foot*and-a-half  in  length,  his  voice  is  like  the  lowing  of  an  oz,  his 
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horn  is  as  hazd  as  iMii  and  as  rough  as  any  file.    Great  yirtiies  ar&  aitribaied 
to  the  horn,  as  the  expelling  of  poison  and  the  onring  of  many  diseases.   The 
nnioom  is  yery  familiar  to  ns  as  one  of  the  supporters  of  the  royal  anns^  but 
the  form  we  know  so  well  does  not  altogether  agree  with  that  described. 
The  heraldic  unicorn  is  in  all  respects  a  horse  save  and  except  the  horn,  while 
our  old  author  tells  us  of  the  head  of  a  stag  and  the  feet  of  an  elephant.    The 
creature  is  sometimes  referred  to  in  our  English  version  of  the  Bible  and  has 
thus  become  one  of  the  animals  introduced  in  Symbolic  and  religious  art.    In 
some  of  the  passages  it  would  clearly  seem  to  indicate  that  even  in  those 
yery  early  days  dealt  with  in  some  of  the  books  of  the  Bible  there  was  a 
general  belief  in  some  such  creature,  while  in  others  probably  the  word  is 
rather  introduced  in  error  by  our  translators,  an  error  that  may  very  well  be 
pardoned  when  we  find  the  animal  gravely  described  in  the  much  more  recent 
book  that  has  prompted  our  paper.    In  the  book  of  Job,  the  earliest  in  point 
of  time  in  the  whole  Bible,  the  belief  in  some  such  animal  seems  very  distinctly 
indicated  in  the  words  "  Will  the  unicorn  be  willing  to  serve  thee  or  abide 
by  thy  crib  ?  Canst  thou  bind  the  unicorn  with  his  band  in  the  furrow  or  will 
he  harrow  the  valleyB  after  thee  ?"     In  the  92nd  Psalm  the  peculiar  feature 
that  gives  the  creature  its  name  is  especially  referred  to  in  the  words  "  my 
homshalt  thou  exalt  like  the  horn  of  an  unicorn."     The  xeferenoe  is  always 
to  some  wild  and  powerful  animal,  thus  in  BxodnB  we  read  *'  his  honu  are 
like  the  horns  of  unicorns  **   and  again  in  one  of  the  psalms  we  find  David 
dying — "  Save  me  from  the  lion's  mouth,  for  thou  hast  heard  me  imm  the 
horns  of  the  unicorns  '*    Other  passages  might  be  quoted  but  these  will  amply 
suffice  to  indicate  the  very  early  belief  in  some  such  creature.      The  form  is 
frequently  seen  in  the  earliest  Ghristain  art,  as  in  the  catacombs  of  Some, 
the  havens  of  refuge  for  the  living  and  the  resting  plaoes  of  the  dead  followera 
of  the  new  faith. 

For  some  reason  that  we  cannot  now  discover  the  unicorn  was  an  espeoial 
favourite  with  the  Scotch  heralds,  and  it  is  from  them  that  we  derive  it  in 
our  roysd  arms.  Before  the  union  of  the  two  monarchies  the  supporters  of 
the  arms  of  the  English  monarchs  had  been  very  various,  though  in  almost 
every  case  a  lion  had  been  one  of  the  two  employed,  while  in  Scotland  for 
several  reigns  before  the  amalgamation  of  the  two  counties  the  supporters 
had  been  two  unicorns.  It  was  very  naturally  arranged  therefore  when  the 
two  kingdoms  wore  fused  together  on  the  death  of  Elizabeth  that  the  joint 
shield  should  be  supported  by  the  lion  of  England  and  the  unicorn  of  Scotland. 
I  may  remind  too  the  coin  collectors  amongst  my  audience  that  the  creature 
freely  occurs  as  a  device  on  the  Scottish  coinage,  one  piece  especially  is  by 
collectors  called  the  unicorn,  from  tho  conspicuous  introduction  of  the 
national  device. 
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We  haye  already  indioaied  that  potent  virtues  were  believed  to  resldo  in 
the  horn  of  the  nnicom.  In  the  Comptes  Boyanz  of  France  in  1391  we  find  a 
golden  cnp  with  a  slice  of  this  horn  in  it  for  testing  the  food  of  the  Dauphin 
and  again  in  the  inventory  of  Charles  Yth  —  "  Une  tonehe  de  lioome,  gamie 
d'or,  ponr  faire  essay."  Decker  again,  in  1609  speaks  of  "  the  nnicom,  whose 
horn  ia  worth  a  city."  In  Mrs.  Bnry  Falliser's  most  interesting  work  of 
'historic  badges  and  devices'  we  find  an  illostration  of  the  standard  of 
Bartolomeo  d'Alviano.  He  was  a  great  champion  of  the  Oraini  family  and 
took  a  leading  part  in  all  the  fends  that  devastated  Central  Enrope  during  his 
life-time.  His  standard  bears  the  imicom,  snzronnded  by  snakes,  toadsj  and 
other  reptiles  then  rightly  or  wrongly  held  poisonous,  these  he  is  moving 
aside  with  his  horn  and  above  is  the  motto  "  I  expel  poisons."  He,  d'Alviano 
of  conrse,  being  the  lordly  and  potent  nnioom,  his  foes  the  creeping 
things  to  be  driven  from  his  face. 

"  The  wolf  is  a  very  ravenous  oreatnre,  and  as  dangerous  to  meet  with» 
when  hungry,  as  any  beast  whatever,  but  when  his  stomach  is  full,  he  is  to 
men  and  beasts  as  meek  as  a  lamb.  When  he  falls  upon  a  hog  or  a  goat  or 
such  small  beasts,  he  does  not  immediately  kill  them,  but  leads  them  by  the 
ear,  with  all  the  speed  he  can,  to  a  crew  of  ravenous  wolves,  who  instantly 
tear  them  to  pieoes."  We  should  have  thought  that  the  reverse  had  been 
more  probable,  that  the  wolves  that  had  nothing  would  have  come  with  all 
the  speed  they  could  upon  their  more  successful  companion,  but  if  the  old 
writer's  story  be  true  it  open  outs  a  fine  trait  of  unselfishness  in  the  character 
of  this  maligned  communard.  The  13th  animal  is  the ''  Bompo  "  or  Man-eater ; 
he  is  ''so  called  because  he  feeds  upon  dead  men,  to  come  at  which  he  greedily 
grubs  up  the  earth  off  their  graves  as  if  he  had  notice  of  somebody  there 
hid.  He  keeps  in  the  woods :  his  body  is  long  and  slender,  being 
about  three  feet  in  length,  with  a  long  tail.  The  negroes  say 
that  he  does  not  immediately  fall  on  as  soon  as  he  has  found  the  body  but 
goes  round  and  round  it  several  times  as  if  afraid  to  seize  it.  Its  head  and 
month  are  like  an  hare's,  his  ears  like  a  man's,  his  fore-feet  like  a  badger's^ 
and  his  hinder  f^et  like  a  bear's.  It  has  likewise  a  mane.  This  creature  is 
fared  in  India  and  Africa."  Concerning  the  buffalo  we  read,  **  it  is  reported 
of  this  creature  that  when  he  is  hunted  or  put  into  a  fright  he'll  change  his 
colour  to  the  colour  of  everything  he  sees  j  as  amongst  trees  he  is  green, 
fto."  The  Manticora  is  one  of  the  strange  imaginings  of  our  forefathers ;  in 
the  illustration  it  has  a  human  head  and  face  and  a  body  like  that  of  a  lion, 
a  thick  mane  covers  the  neok,  its  tail  is  much  longer  in  proportion  than  that 
of  a  lion  and  has  at  its  extremity  a  most  formidable  collection  of  spiky 
looking  objects,  these  in  the  description  are  said  to  be  stinging  and  sharply 
pointed  quills.      He  is  as  big  as  a  lion,  "His  voice  is  like  a  small  trumpet* 
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He  urso  wild  thafc  it  is  very  difBcnlt  to  catch  him,  and  as  swift  as  an  hart. 
With  his  tail  he  wounds  the  hunters  whether  they  come  before  him  or  behind 
him.  When  the  Indians  take  a  whelp  of  this  beast  they  bmise  its  tail  to 
preyent  its  bearing  the  sharp  qniUs ;  then  it  is  tamed  withont  danger." 

The  Lamia  too  is  an  extraordinary  creature  and  one  that  onr  not  remote 
fosefathen  seems  to  have  thoroughly  belieyed  in,  for  though  the  author  says 
that  there  are  many  fictitious  stories  respecting  it,  he  goes  on  to  describe  it 
aind  gives  on  illustration.      It  is  thought  to  be  the  swiftest  of  all  four-footed 
orsatores,  so  that  its  prey  can  seldom  or  never  escape  it.      It  is  said  to  be 
bred  in  Libya  and  to  have  a  lace  like  a  beautiful  women,  while  its  voice  is 
the  hin  of  a  serpent.    The  body  is  covered  with  scales.     The  old  author 
tells  us  that  they  sometimes  deyour  their  own  young  and  we  may  fairly  hope 
that  this  cannibal  propensity  of  theirs  is  the  cause  of  their  disappearance. 
In  earlier  times  men  believed  in  a  monstrous  spectre  called  an  Empusa.      It 
ootild  assttmto  various  forms,  and  it  was  believed  to  feed  on  human  flesh. 
The  Lamice  who  took  the  forms  of  handsome  and  graceful  women  for  the 
purpose  of  beguiling  poor  humanity,   and  then  sucked  their  blood  like 
vampyres  and  devoured  their  flesh  were  one  form  of  Empusa.    The  belief 
in  some  such  creature  seems  to  have  been  wide-spread :  the  myth  of  the 
Sirens  te  for  example  very  similar  in  conception.    In  Mansfield  Parkyns' 
"Life  in  Abyssinia  "  we  read  "  there  is  an  animal  whioh  I  know  not  where 
td  <AaB8,  as  no  European  has  hitherto  succeeded  in  obtaining  a  specimen  of  it. 
It  is  irftpposed  by  the  natives  to  be  far  more  active,  powerful,  and  dangerous 
tham  the  lion,  and  cimsequently  held  by  them  in  the  greatest  possible  dread. 
l%ey  look  upoti  it  more  in  the  light  of  an  evil  spirit,  w9th  an  animal's  form, 
tloai  a  wild  beast ;  they  assert  that  its  face  is  human."    We  leam  howevter, 
from  the  xest  of  the  description,  ttoA  this  oreatuxe  possesses  itself  of  its  prey 
by  force  alofie,  Hbe  human  face  is  one  further  feature  of  terror,  btit  does  not, 
m  in  the  previous  case,  serve  to  beguile  mankind  and  lure  them  by  its  beauty 
to  l^eir  &te.     Ihe  stag  is  said  to  be  "  a  great  enemy  to  all  kinds  of  serpents 
which  he  labours  to  destroy  whenever  he  finds  any,  but  he  is  afraid  of  almost 
aSl  other  creatures."    The  tusks  t)f  the  wild  boar,  we  are  told,  out  like  sharp 
knives  when  the  animal  is  alive,  but  lose  their  keenness  at  his  death.  It  is  said 
when  this  creature  is  hunted  down  his  tusks  are  so  inflamed  that  they  will 
bom  and  singe  the  hair  of  the  dogs.      The  wild  ox  has  a  tongue  so  hard  and 
rough  ata/b  it  tsan  draw  a  man  to  him,  "  whom  by  licking  he  can  wound  to 
d^ttth."     The  elephant,  we  are  told  on  the  same  authority,  has  two  tusks, 
*'One  «f  them  it  keeps  always  sharp  to  revenge  injuries,  and  with  the  other 
it  roots  up  trees  and  plants  for  its  meat.    These  they  lose  once  in  ten  years, 
whioh,  faUing  off,  they  very  carefully  bury  in  the  earth  on  purpose  that  men 
may  not  &iA  them."      The  liver  of  a  mouse  our  forefathers  believed  to 
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increase  and  decrease  with,  the  waxing  and  waning  o£  the  moon«  "  Far  eyex^ 
daj  of  the  moon's  age  there  is  a  fibre  increase  in  their  liver."  This  rash  and 
random  assertion  it  would  be  manifestly  impossible  either  to  prove  or  disprovsi 
though  one  may  have  ona's  own  strong  opinion  on  the  matter.  It  wonld  be 
necessary  to  kill  the  mouse  to  count  the  aforesaid  fibres,  and  having  killed  it 
the  morrow's  extra  age  of  the  moon  would  bring  no  added  fibres  to  tha- 
victim  of  our  credulity.  Presently  we  come  to  the  Potto,  a  oreature  that  ia 
probably  the  same  as  we  now  call  the  sloth.  The  illustration  shows  us  a 
most  hopelessly  helpless-looking  animal,  and  in  the  desoription  tha^ 
accompanies  it  we  are  told  that  a  whole  day  is  little  enough  for  it  to^advanoai, 
ten  steps  forward.  We  are  also  informed  that  when  he  does  dimb  a  tree  ha. 
does  not  leave  it  until  he  has  eaten  up  not  only  the  fruit  but  all  the  foliage, 
when  "  he  descends  fat  and  in  g^ood  case,"  but  before  he  can  get  up  another 
tree  he  loses  all  the  advantages  of  his  previous  good  quarters  and  often  perishfiif 
of  hunger.  Eighty-seven  quadrupeds  are  dealt  with,  so  it  will  be  readily  seen, 
how  little  we  have  drawn  upon  the  wealth  of  information  the  book  affords*. 
Amongst  varioQS  curious  particulars  concerning  what  the  newspaper  veportezsi 
wonld  call  the  feathered  tribe,  we  learn  that  the  plumage  of  the  kingfisher  ]»< 
so  brilliant  in  colour  as  to  injure  the  eyes  of  those  who  dwell  too  long  on  ite 
splendour,  and  that  ''the  lion  is  afraid  of  a  cock,  oaimot  endure  the  sight  of 
him,  yea,  is  terrified  by  his  very  crowing."  Book  lY  of  tho  teatise  isi 
devoted  to  the  consideration  of  serpents  and  insects.  Amongst  ssEpentt^i 
and  insects  the  dragon  naturally  takes  the  place  of  honour.  The  wzitev 
evidently  has  his  doubts  and  carefully  qualifies  his  description  by  a  foee  use. 
of  the  responsibility- evading  formula  ''it  is  said."  He  gives  thraa. 
illustrations,  one  of  them  represents  a  biped  monster  crested  and  wing^,. 
the  second  has  lost  his  legs  though  he  retains  crest  and  wings,  while  tha 
third  creature  is  of  serpentine  nature,  has  neither  wings  nor  legs,  and  oidj. 
differs  from  the  serpent  forms  in  the  book  by  the  addition  of  his  crest.  The 
description  runs  as  follows  : — "  The  dragon,  as  described  in  the  numerous 
fables  and  stories  of  several  writers  may  be  justly  questioned  whether  he 
really  exists.  I  have  read  of  serpents  bred  in  Arabia,  called  Sirenas,  which 
have  wings,  being  very  swift,  running  and  flying  at  pleasure ;  and  when  thfi]^ 
wound  a  man  he  dieth  instantly.  These  are  supposed  to  be  a  kind  of  dragons* 
It  is  said  there  are  divers  sorts  of  dragons  or  serpents  that  are  so-called : 
which  are  distingnishod  partly  by  their  countries,  partly  by  their  magnitude^ 
and  partly  by  the  different  form  of  their  external  parts.  They  are  said  to  be 
bred  in  India  and  Africa ;  those  of  India  are  much  the  largest,  being  of  an 
incredible  length,  and  of  these  there  are  also  said  to  be  two  kinds,  one  of 
them  living  in  the  marshes,  which  are  slow  of  pace  and  without  combs  on 
their  heads  ;  the  other  in  the  mountains,  which  are  bigger  and  have  oombSi 
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their  baoloi  being  somewhafc  brown  and  their  bodies  lees  soaled.    Some  of 
them  ftre  of  a  yellow  fiery  colour,  having  sharp  backs  lilce  saws.      These  also 
have  beards.    When  they  set  np  their  scales  they  shine  like  silver.     The 
apples  of  their  eyes  are  (it  is  said)  precions  stones,  and  as  bright  as  fire,  in 
which  it  is  affirmed  there  is  a  great  virtue  against  may  diseases.      Their 
aspect  IB  very  fieroe  and  terrible.      Some  dragons  are  said  to  have  wings  and 
no  feet  i  some  again  have  both  feet  and  wings  ;  and  others  neither  feet  nor 
wings :  and  are  only  distinguished  from  the  common  sort  of  serpents  by  the 
oombs  growing  upon  their  heads  and  by  their  beards.     Some  do  affirm  that 
the  dragon  is  of  a  black  colour,  somewhat  green  beneath  and  very  beautiful, 
that  it  has  a  triple  row  of  teeth  in  each  jaw,  that  it  has  also  two  dewlaps 
growing  under  the  chin,  which  hang  down  like  a  beard  of  a  red  colour ;  and 
the  body  is  set  all  over  with  sharp  scales ;  and  on  the  neck  with  thick  hair, 
much  like  the  bristles  of  a  wild  boar."    It  will  be  seen  by  the  foregoing  that 
the  imagination  of  our  ancestors  was  allowed  free  play,  abundant  variety  of 
form,  magnitude,  colour,  and  so  forth  being  possible.      We  need  scarcely 
remind  our  rearers  that  our  patron  Saint,  St.  George  of  Cappadocia^  was  a 
distinguished  dragon-slayer,  and  in  Hungary  in  the  middle  ages  the  creature 
gave  a  title  to  an  order  of  knighthood,  that  of  "the  dragon  overthrown." 
This  was  established  in  the  year  1418,  to  perpetuate  the  memory  of  the 
condemnation  of  John  Huss  and  Jerome  of   Prague  by   the  Council    of 
Constance  for  heresy,  and  to  denote  the  overthrow  of  the  doctrines  these  men 
propagated  in  Hungary,  Bohemia,  and  elsewhere  in  Germany,  and  for  which 
they  were  ultimately  burnt  at  the  stake.      The  badge  of  the  order  was  a 
dragon  prostrate.      The  dragon  is  largely  employed  in  Christian  art  as  a 
symbol  of  the  evil  principle ;  and  such  an  application  naturally  arises  from 
various  passages  in  the  scriptures  as  **  The  great  dragon  was  cast  out,  that 
old  serpent,  called  the  devil  and  Satan,  which  deceived  the  whole  world." 
Pharaoh  as  the  enemy  of  God's  chosen  people,  is  in  like  manner  compared  to  a 
dragon — "  Thus  saith  the  Lord,  behold  I  am  against  thee,  Pharaoh,  king  of 
Bgypt,  the  great  dragon  that  lieth  in  the  midst  of  his  rivers."    An  enchained 
dragon  is  an  attribute  of  St.  John  of  Eheims,  and  another  is  placed  at  the 
side  of  St.  Bomanus,  and  even  the  gentler  sex  claim  the  allegiance  of  the 
creature  or  signalise  their  trixmiph  over  it.    It  is  thus  seen  in  representations 
of  St.  Victoria  and  St.  Martha.    It  would  be  beside  our  present  purpose  to 
g^  into  the  various  legends  that  render  these  attributes  appropriate,  but 
we  may,  as  a  sample  of  them,  just  point  out  as  we  pass  on,  that  this  latter 
Saint,  whom  we  may  naturally  take  some  little  additional  interest  in  as  she 
is  the  pafcron  saint  of  good  housewives,  so  far  travelled  beyond  the  daily 
round,  the  trivial  task,  as  to  deliver  the  good  people  of  Marseilles  from  a 
terrible  trouble  by  destroying  for  them  a  dragon  that  was  ravaging  the 


61 


oountry  around.  As  a  Bymbol  and  attribute  the  dragon  is  constantly 
appearing  in  medisdyal  work,  as  carvings,  illaminations,  and  the  like,  and 
we  may  remind  onr  readers  that  in  the  term  gargoyle,  nsed  in  speaking  of  the 
strange  and  monstrons  forms  often  fonnd  in  onr  old  cathedrals  and  abbeys 
doing  dnty  as  water-shoots,  we  get  the  dragon  idea  again,  as  the  word  is 
derived  from  an  old  French  word  signifying  some  snch  draconic  monster. 
While  however  we  find  ourselves  thns  classing  the  dragon  amongst  the 
mythical  and  arbitary  forms  of  the  stone  carver  or  the  herald  we  most  be 
careful  to  remember  that  its  terror  had  not  thns  in  earlier  days  lost  its  sting, 
for  the  workman  who  scnlptured  it  on  a  capital  or  thrust  its  hideous  form 
into  any  other  noticeable  position  not  only  regarded  it  as  a  symbol  but 
believed  very  really  and  truly  in  its  veritable  existence.  Albertus  Magnus 
gives  a  long  account  of  the  creature,  an  account  altogether  too  elaborate  for 
us  to  here  transcribe,  but  its  capture  according  to  him  is  an  easy  matter 
enough  if  one  only  goes  the  right  way  to  work.  It  was  fortunately  ascertained 
that  dragons  are  "  greatly  afraid  of  thunder,  and  the  magicians  who  require 
dragons  for  their  enchantments  g^t  drums  on  which  they  roll  heavily,  so 
that  the  noise  is  mistaken  for  thunder  by  the  dragons,  and  they  are 
vanquished."  The  thing  is  simplicity  itself,  and  rather  detracts  from  the 
halo  of  heroism  that  has  hitherto  surrounded  dragon  vanquishers.  A  man  is 
scarcely  justified  in  blowing  his  trumpet  when  he  has  previoosly  so  cowed 
his  antagonist  by  beating  his  drum,  and  deluding  its  dull  brains  with  his 
fictitious  thimder.  Pliny  says  that  the  eyes  of  a  dragon,  preserved  dry, 
pulverised  and  then  made  up  with  honey  cause  those  who  are  anointed  there- 
with to  sleep  securely  from  all  dread  of  spirits  of  the  darkness.  In  a 
medissval  work  we  are  told  that  "  the  turning  joint  in  the  chine  of  a  dragon 
doth  promise  an  easy  and  favourable  access  into  the  presence  of  great  lords." 
One  can  now  only  wonder  why  this  should  be,  all  clue  and  thread  of  con- 
nexion between  the  two  things  being  so  hopelessly  lost.  We  must  not 
however  forget  that,  smile  now  as  we  may  at  this,  there  was  a  time  when 
our  ancestors  accepted  the  statement  with  the  follest  faith,  and  many  a  man 
who  would  fain  have  pleaded  his  cause  before  king  or  noble  bewailed  with 
hearty  regret  his  want  of  draconic  chine,  the  "  turning  point " 
of  the  dragon  and  of  his  own  fortunes.  Another  valuable  receipt — 
"  Take  the  taile  and  head  of  a  dragon,  the  haire  growing  upon  the  forehead 
of  a  lion,  with  a  little  of  his  marrow  also,  the  froth  moreover  that  a  horse 
fomethe  at  the  mouth  who  hath  woon  the  victorie  and  prize  in  running  a 
race,  and  the  nailes  besides  of  a  dogs-feete  :  bind  all  these  together  with  a 
piece  of  leather  made  of  a  red  deers  skin,  with  the  sinewes  partly  of  a  stag, 
partly  of  a  fallow  deere,  one  with  another :  carry  this  about  with  you  and  it 
will  work  wonders."     It  seems  almost  a  pity  that  the  actual  benefits  to  be 


dwvcid  Anhh  ihe  poMeiaion  of  thU  oomponnd  are  not  more  clearly  defined  as 
theqe  is  no  doabt  that  a  considerable  amount  of  trouble  would  be  involved  in 
getting  the  yarious  materials  together,  and  the  seal  and  ardour  of  the  seeker 
after  this  wonder-working  composition  would  be  somewhat  damped  by  the 
troublesome  and  recurring  question — Wherefore  ?  Mediadval  medicine  men 
sorely  must  have  been  somewhat  chary  of  adopting  the  now  familiar  legend, 
"  prescriptions  accurately  dispensed,"  when  the  onus  of  making  up  such  a 
mixture  could  be  laid  upon  them.  John  Leo  in  his  Histoty  of  Africa  says 
thai  the  dragon  is  the  progeny  of  the  eagle  and  wolf.  After  describing  its 
appearance  he  says—  **  This  monster  albeit  I  myself  have  not  seen  it  yet  the 
coinmon  report  of  all  Africa  affirmeth  that  there  is  such  a  one."  Other 
writers  affirm  that  the  dragon  is  generated  by  the  great  heat  of  India  or 
springs  from  the  volcanoes  of  Ethiopia,  and  one  is  tempted  to  take  the  prosaic 
view  that  this  dragon  rearing  and  slaying  is  but  a  more  poetic  way  of 
djvrelling  on  some  miasmatic  exhalation  reduced  to  harmlessness  by  jadicions 
drainage ;  that  the  monster  that  had  slain  its  thousands  was  at  last  subdued 
by  no  glittering  spear  wielded  by  knightly  or  saintly  arm,  but  by  the  spade 
of  the  navvy  and  the  drain-pipes  of  the  sanitary  engineer.  Father  Pigafetta 
in  his  book  declares  that  "  Mont  Atlas  hath  plenty  of  dragons,  grosse  of 
body^  slow  of  motion  and  in  by  ting  or  touching  incurably  venomous.  In 
Oongp  is  a  kind  of  dragons  like  in  biggnesse  to  rammes  with  wings,  having 
long  tayles  and  divers  jawes  of  teeth  of  blue  and  greene,  painted  like  scales, 
with  two  feete,  and  feede  on  rawe  fleshe."  I  cannot  myself  help  feelin,*?  that 
if  I  saw  a  dragon  like  in  bigness  to  a  ram  I  should  so  far  be  disappointed  in 
him*  After  haxring  had  my  imagination  filled  by  leg^d  after  legend  I  shoald 
look  for  something  decidely  bulkier  than  that  and  should  feel  that  he  really 
was  not  living  up  to  his  reputation.  Abundant  illustrations  of  the  most 
uuruatural  history  may  be  found  in  the  works  of  Aldrovandus :  his  voluminous 
works  on  animals  are  very  curious  and  interesting,  and  richly  illustrated  with 
engravings  at  least  as  quaint  in  character  as  the  text.  His  "  Monstrorum 
Historia"  published  in  folio  at  Bologna  in  1642  is  a  perfect  treasure  house ; 
the  various  volumes  range  in  date  from  1602  to  1668  and  are  with  one 
exception,  Venice,  published  at  either  Bologna  or  Frankfort.  ..If  any  of  you 
can  get  an  opportunity  of  looking  through  them  you  will  find  yourselves  well 

repaid. 

Returning  however  to  the  Natural  History  of  1786  we  find,  after  the 
account  of  the  Dart,  "so  called  from  his  fiyiag  like  an  arrow  from  the  tops 
of  trees  and  hedges  upon  men,  by  which  means  he  stings  and  wounds  them 
to  death,"  the  following  description—'*  The  Cockatrice  is  called  the  kin^  of 
serpents,  not  from  his  bigness,  for  he  is  much  inferior  in  this  respect  to 
many  serpents  $  but  because  of  his  majestic  pace,  for  he  does  not  creep  upon 
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the  groand,  Hke  ofcher  serpents,  bub  goes  half  npright  tar  which  cause  all 
other  serpents  avoid  him,  and  it  seems  natnre  designed  him  that  pre- 
eminence, bj  the  crown  or  coronet  npon  his  head.  Writers  differ  concerning 
the  production  of  this  animal.  Some  are  of  opinion  that  it  is  hronght  forth 
of  a  cook's  egg  sat  npon  by  a  snake  or  toad  and  so  becomes  a  cockatrice.  It 
18  said  t(>  be  half  a  foot  in  length,  the  hinder  part  like  a  serpent,  the  fore- 
part Uke  a  cock.  Others  are  of  opinion  that  the  cock  that  lays  the  egg  sits 
npon  and  hatches  it  himself.  These  monsters  are  bred  in  Africa  and  some 
parts  of  the  world."  In  England  it  wo  aid  appear,  so  far  as  we  hare  obserred 
the  matter,  that  the  hens  have  entirely  nsnrped  the  egg- laying  department 
and  we  are  therefore  spared  the  mortification  of  finding  that  onr  hoped-for 
ohiok  has  assumed  the  less  welcome  form  of  a  cockatrice,  for  we  shall  see 
that  the  advent  of  a  cockatrice  is  no  laughing  matter.  The  book  goes  on  to 
tell  us  that  authors  differ  about  the  bigness  of  it,  for  some  say  it  is  a  span 
in  compass  and  half  a  foot  long,  while  others  with  a  truer  sense  of  the 
marvellous  realize  more  fully  that  bulk  is  a  potent  element  in  all  such 
matters  and  at  once  make  it  four  feet  long.  Its  poison  is  so  strong  that 
there  is  no  cure  for  it  and  the  air  is  in  such  a  degree  affected  by  its  presence 
that  no  creature  can  live  near  it.  It  kills,  wo  are  assured,  not  only  by  its 
touch  but  even  the  sight  of  the  cockatrice,  that  like  of  the  basilisk,  is  death. 
After  this  we  can  scarcely  wonder  at  a  certain  vagueness  of  description,  aS 
those  who  never  saw  the  animal  have  full  license  of  description,  while  those, 
less  fortunatei,  who  have  had  an  opportunity  of  studying  from  the  life  have 
foifeited  their  own  in  doing  so.  The  only  hope  of  getting  an  idea  of  it 
would  be  the  discovery  of  a  dead  specimen,  for  we  read  that  "  as  all  other 
serpents  are  afraid  of  the  sight  and  hissing  of  a  cockatrice,  so  is  the  cocka- 
trice itself  very  fearful  of  aweesil;  which  after  it  has  eaten  me,  will  -set 
upon  and  destroy  the  cockatrice.  Besides  this  little  creature,  it  is  said  there 
is  no  other  animal  in  the  world  able  to  contend  with  it."  We  can  well 
imagine  the  indignant  astonishment  of  the  eoekatarioe  after  being  for  years 
the  monarch  of  all  it  surveyed  when  the  gallant  little  weasel,  strong  in  the 
triple  armour  which  makes  a  quarrel  just,  and  duly  fortified  by  the  internal 
application  of  me,  charges  boldly  home  and  takes  him,  monstromm  Bez,  by 
the  throat.  At  the  time  that  our  present  version  of  the  Old  Testament  was 
made  there  was  a  sufficient  belief  in  the  creature  to  make  the  translation  of 
some  Hebrew  word  seem  correctly  rendered  by  the  word  cockatrice,  for  we 
read  in  the  book  of  Isaiah  that  one  sign  of  the  Millennial  peace  shall  be  that 
the  child  shall  put  his  hand,  unharmed,  upon  the  den  of  the  oockatricoy  and 
a  little  farther  on  we  find  the  passage  "  for  out  of  the  serpent's  root  shall 
come  forth  a  cockatrice,  and  his  fruit  shall  be  a  fiery  fiying  serpent."  In 
the  G9th  chapter  the  workers  of  iniquity  are  described  as  hatching  the 
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oookatrioe  egg,  and  amongsfc  ibe  jadgments  prononnced  apon  the  impenitent 
Jews  bj  the  prophet  Jeremiah  wo  find  the  Terse  "  Behold  I  will  send  serpents, 
cockatrioes,  amongst  yon,  which  will  not  be  charmed,  and  they  shall  bite 
yon,"  The  heraldic  cockatrice  is  represented  as  having  the  head  and  legs  of 
a  oooki  a  scaly  and  serpent- like  body  and  the  wings  of  a  dragon. 

The  basilisk,  to  whom  also  was  given  the  title  of  king  of  the  serpentSi 
the  derivation  of  the  word  being  too  obvions  to  this  scholarly  assembly  to 
make  it  necessary  to  dwell  npon  it,  was  another  of  the  stem,  very  stem 
realities  of  car  forefathers,  though,  like  the  cockatrice,  it  has  fallen  a  victim 
to  the  march  of  intellect.  Like  the  monstrous  kraken  of  the  Ni  rway  seas 
and  the  classic  harpy  or  minotanr,  down  to  the  sheeted  spectre  that  clanked 
its  chains  last  century  in  churchyard  or  corridor,  it  has  failed  to  make  good 
its  claims  to  our  credence,  and  even  the  gpreat  sea-serpent  that  from  time  to 
time  appears  in  the  columns  of  the  newspapers  when  Parliament  is  not  sitting 
will  have  to  appear  very  visibly  elsewhere  as  well  or  the  scepticism  of  the 
19th  century  will  disestablish  it.  The  basilisk  was  by  some  old  writers 
described  as  a  huge  lizard,  but  in  later  times  it  became  a  crested  serpent. 
Exact  accuracy  on  this  point  was  impossible  as,  like  the  cockatrice,  the 
glance  of  its  eye  was  death.  Pliny  says  "  We  come  now  to  the  basiliske, 
whom  all  other  serpents  do  flie  from  and  are  afraid  of ;  albeit  he  killith  them 
with  his  very  breath  and  smell  that  passeth  from  him ;  yea,  and  by  report, 
if  he  do  but  set  his  eye  on  a  man  it  is  enough  to  take  away  his  life.*' 
Beaders  of  Shakespeare  will  recall  the  passage  in  King  Henry  Ylth,  "Come 
basilisk,  and  kill  the  innocent  gazer  with  thy  sight,"  and  again  where  the 
Lady  Anne  exclaims  to  Bichard  III,  with  reference  to  her  eyes,  "  Would 
that  they  were  basilisk's  to  strike  thee  dead."  Beaumont  and  Fletcher  too 
in  their  "Woman  Hater"  speaks  of  "The  basilisk's  death-doing  eye."  The 
only  way  to  kill  the  basiUsk  was  held  to  be  to  cause  it  to  gaze  on  its  own 
image  in  a  mirror,  when  its  glance  would  be  as  fatal  to  itself  as  it  had  hither- 
to been  to  others.  To  effect  this,  however,  evidently  presents  many  practical 
difficulties,  and  he  must  have  been  a  bold  man  who  ventured  on  so  perilous 
an  erraud  where  the  least  nervousness  or  mismanagement  of  the  mirror 
would  be  literally  fatal. 

The  phoenix  had  what  we  may  be  allowed  to  call  a  literary  existenoe 
amongst  the  Greeks  and  Bomans,  but  scarcely  became  a  visible  creation  of 
the  artist  until  the  mythic  fowl  was  accepted  by  the  early  Christians  as  a 
type  of  the  resurrection  of  the  body,  an  association  of  ideas  that  afterwards 
rendered  its  use  very  common.  According  to  a  tale  narrated  to  Herodotus 
on  his  visit  to  Heliopolis,  the  phoenix  visited  that  place  once  every 
600  years,  brioging  with  it  the  body  of  its  predecessor  and  baming  it 
with  myrrh  in  the  sanctuary  of  the  Sun -god,  but  the  version  on  which  the 


OhriitiMi  moral  and  Application  li  based  is  somewhat  diiferent.  It  is  founded 
on  the  old  belief  that  the  pbcBniz  wbea  ib  arrived  at  the  age  of  1461  yearsi 
oommitted  itself  to  the  flames  thafc  barst,  at  the  fanning  of  its  wings,  from 
the  funeral  pyre  that  it  had  itself  oonstraoted  of  cosbly  spices,  and  that  from 
its  ashes  a  new  phoanix  arose  to  life.  This  belief,  whioh  appears  to  ns  so 
absurd,  was  for  hundreds  of  years  as  aooepted  a  fact  as  any  other  point  in 
natural  history.  The  home  of  the  phoenix  was  said  to  be  at  that  delightfully 
yagne  address,  somewhere  in  Arabia. 

The  salamander  received  its  full  mythical  derelopment  during  mediasval 
times  though  the  older  writers  rerer  to  it  occasionally*  We  see  in  the 
writings  of  such  men  as  Pliny,  the  first  steps  taken  towards  the  erection  of 
that  fabric  of  fancy  and  superstition  that  in  the  middle  ages  was  reared  on 
so  slight  a  foundation.  Pliny  asserts  that  it  is  made  in  the  fashion  of  a 
lizard  and  marked  with  spots  like  stars,  that  it  is  never  seen  during  fair 
weather,  but  only  in  heavy  rain,  and  that  it  is  of  so  oold  a  nature  that  if  it 
do  but  touch  fire  it  will  as  effectually  quench  it  as  if  ice  were  plaoed  upon  it. 
He  moreover  declares  its  poisonous  nature,  a  nature,  that  according  to  later 
writers  is  so  noxious  that  the  mere  climbing  of  the  tree  by  the  animal 
poisons  all  the  fruit  so  that  all  who  afterwards  eat  thereof  perish 
without  remedy,  and  that  if  one  entera  a  river  the  stream  is  effectually 
poisoned  and  all  who  drink  therefrom  for  an  inde6nite  date  thereafter  must 
die.  Glanvil,  a  learned  English  Cordelier  monk  who  lired  in  the  18th 
oentury,  goes  so  far  as  to  declare  roundly,  as  though  undoubted  and  historic 
fact,  that  4000  men  of  the  army  of  Alexander  the  Great  and  2000  of  the 
beasts  of  burden  were  lost  through  drinking  at  a  stream  that  had  been  thus 
infected.  It  was  in  the  middle  ages  an  article  of  belief  that  the  salamander 
was  bred  and  nourished  in  fire,  and  we  have  ourselves  been  gravely  told  that 
if  the  fires  at  the  iron- works  in  the  midland  Counties  were  not  occasionallj 
extinguished,  an  uncertain  but  fearful  something  woald  be  created  in  them. 
When  represented  it  is  always  plaoed  in  the  midst  of  flames.  This  creature 
was  the  well-known  deyioe  of  Francis  I-  of  Fraqce,  and  may  therefore 
frequently  be  met  with,  carved  on  the  old  palaces,  government  buildings, 
gateways,  Ao.,  in  France.  We  see  that  the  book  to  which  we  haye  already 
frequently  referred  as  that  to  which  our  grandfathers  went  for  instruction 
puts  the  poisonous  nature  of  the  salamander  in  the  following  graphic  way — 
"  A  man  bit  by  a  salamander  should  have  as  many  physiciams  to  onre  him  as 
the  salamander  has  spots. 

Li  he  the  salamander  the  griffin  was  to  our  forefathers  no  mere  creature 
of  the  imagination.  Ctesias  describes  them  in  all  sober  earnestness  as  "  birds 
with  four  feet,  of  the  size  of  a  wolf,  and  having  the  legs  and  claws  of  a  lion. 
Their  feathers  are  red  on  the  breast  and  black  on  the  rest  of  the  body." 
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Glanvil  saye  of-  ihem  "  tbe  olawB  of  a  griffin  are  io  large  and  ample  that 
he  can  seize  an  armed  man  as  easily  bj  the  body  as  a  hawk  a  little  bird* 
In  like  manner  he  can  carry  off  a  horse  or  an  ox,  or  any  other  beast  in  his 
flight.    The  oreatnre  is,  if  anything,  still  more  terrible  when  met  with  in  the 
description  giren  by  Sir  John  Mandeville : — "  Thai  have  the  body  upward  as 
an  egle,  and  benethe  as  a  lyonn,  bnt  a  grifPonne  hath  the  body  more  gret, 
and  is  more  strong  than  eight  lyonns,  and  more  grete  and  strongere  than  an 
hundred  egles  snch  as  we  have  among  ns.    For  he  hath  his  talonns  so  large 
and  BO  longe  and  grete  npon  his  fete  as  though  tbei  weren  homes  of  grete 
oxen,  so  that  men  maken  cnppes  of  them  to  drinken  of."    Oriental  writers, 
who  appear  to  have  an  especial  delight  in  the  marrellons,  go  eyen  beyond  tbis, 
and  the  creature  becomes  with  them  the  roc,  the  terrible  creature  we  read  of, 
for  example,  in  the  wonder ''ul  adyentures  of  Sinbad  the  Sailor.     Milton 
introduces  the  creature  very  finely  in  his  noble  poem,  as  for  instance:— 
**  As  when  a  g^phon  through  the  wilderness 
"With  winged  course  o*er  hill  and  moory  dale, 
Pursues  the  Arimaspian,  who  by  stealth, 
Has  from  his  watchful  custody  purloin'd 
The  guarded  gold  :  so  eagerly  the  fiend 
O  er  bog,  or  steep,  through  strait,  rough,  dense,  or  rare. 
With  head,  hands,  wings,  or  feet,  pursues  his  way, 
Ind  swims,  or  sinks,  or  wades,  or  creeps,  or  flies." 
We  feel  that  we  are  yet  upon  the  threshold  of  our  subject ;  one  whole 
kingdom  of  nature  is  yet  quite  untouched  or  we  should   hare  liked  to  hare 
dwolt  awhile  upon  tbo  blighting  upas  tree,  the  shrieking  mandrake  root, 
the  herb-basilisk  that  trodden  gently    on  exhales  a  sweet  perfume,   but 
trampled  underfoot  engendereth  serpents,  or  the  mysterious  properties  of  the 
moss   that  grows  on   dend  men's   skolls, — ^bnt  there  is  abundant  material 
in 'the  lore  that  has  sprung  up  round  the  vegetable  kingdom  for  another  paper 
and  it  is  hopeless  to  try  and  do  anything  with  it  at  the  fag-end  of  our 
present  remarks.     Fag>end  is  a  perhaps  too  ominous  word  to  use  as  it  is 
strongly  suggestive  of  weariness.   It  may  be  some  consolation  to  those  of  our 
hearers  who  feel  that  they  have  had  quite  enough  of  unnatural  history  for 
one  sitting  if  we  in  self-defence  assure  them  that  not  a  hundredth  part  of  the 
material  available  has  been  brought  before  them  and  we  may  fitly  conclude 
by  adapting  the  words  we  have  already  quoted  from  our  great  philosopher 
and  say  that  we  have  but  gathered  here  and  there  a  specimen  while  the 
great  ocean  of  mediaaval  lore  stretches  beyond  us  untouched. 
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ILLUSTBATIONS. 


1.  St.  George  and  the  Dragon ;  stone  oarring  of  Korman  work. 

2.  Stone  oarring  from  a  Bnddhist  monument,   Bhopal.    A  oast  of  the 
momnment  is  in  the  Sonth  Kensing^n  Mosenm. 

8.    14th  Gentnry  stone  carving :  French  Gothic. 
4.    The  Sea-lion  of  Heraldry. 
6.    The  Griffin  of  Heraldrj. 

6.  The  Lamia,  from  work  on  Natnral  History,  A.D.|  1780. 

7.  The  Manticora    „  „  „  „ 

8.  Hindu  monster :  oast  in  Sonth  Kensington  Mnsenm, 

9.  Dragons  :  initial  letter :  medissyal  illuminated  M.S. 

10.  Nondescript  from  an  ancient  Mexican  M.S.  in  Bodleian  Library  : 
presented  by  Archbishop  Land. 

11.  Sea  monster  from  the  Monstroram  Historia  of  Aldrovandiu. 
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AMBULANCE  WORK. 


When  I  first  thonghfc  of  giving  a  lecture  on  Ambtilance  Work  or  first  aid  in 
oases  of  accident  or  emergency,  I  intended  to  have  some  demonstrations  of  a 
few  of  the  more  common  means  of  affording  aid.  I  find  that  this  wonld  be 
impossible  in  the  time  nsnally  allotted  to  these  lectures.  I  regret  this  less 
because  I  aju  not  without  hope  that  classes  for  regular  instraotion  in  First 
Aid  to  aooidents  may  be  set  on  foot.  I  will  therefore  bespeak  your  patience 
while  I  endeavour  to  bring  before  yon  a  rapid  survey  of  the  work,  and  if 
time  permits  I  will  endeavour  to  point  oat  the  stmotnre  of  the  body,  and 
some  of  the  accidents  that  are  apt  to  befal  it. 

From  the  very  earliest  ages  aid  in  times  of  fHMidentor  of  sickness  has  held 
a  place  in  the  history  of  the  human  race.  We  read  of  disease,  pestilence  and 
death  in  the  very  beg^inning  of  man's  existence  on  the  earth.  And  through 
the  long  long  ages  that  have  rolled  away  since  God  first  made  man  in  His 
own  Image,  a  mighty  struggle  has  oyer  been  gfoing  on  to  discover  if  it  were 
possible  an  answer  to  the  questions,  what  is  life  P  and  what  is  death  ?  Leav- 
ing these  questions  to  the  speculative  Physiologist  and  metaphysical 
Philosopher,  we  itre  this  evening  to  try  to  make  a  practical  application  of 
the  facts  and  theories  that  have  been  gathered  together,  and  taught,  alike  by 
onr  ancestors  and  by  our  contemporaries  for  the  relief  of  the  sick  and  injured. 
A  history  of  the  efforts,  I  may  almost  say  struggles,  that  have  from  time  to 
time  been  made  to  bring  aid  to  the  wounded  in  time  of  war,  or  to  the  sick 
in  periods  of  pestilence  wonld  bring  to  light  some  of  the  noblest  deeds  that 
have  ever  been  performed  by  men  or  women. 

First  aid  to  sick  and  wounded  means  a  great  deal,  and  much  depends 
upon  how  it  is  given.  Before,  however,  proceeding  to  the  practical  portion 
of  the  evening's  work  it  may  be  well  to  devote  a  small  portion  of  the  time  to 
a  rapid  survey  of  the  means  that  have  been  devised  for  the  care  of  the 
sick  and  wounded.  Hospitals  for  the  sick  were  unheard  of  until  after  the 
Christian  era.  Although  we  read  of  sickness  and  its  demands  in  long 
previous  centuries,  yet  Hospitals  were  unknown.  We  read  in  Scripture  of 
the  sickness  of  various  persons  and  of  pestilences  that  disintegrated  cities 
and  towns.  We  also  read  of  Physicians  of  note,  and  whose  praise  is 
celebrated  both  in  sacred  and  profane  history,  in  the  ancient  book  of 
Ecclesiasticus  we  have  a  record  of  a  Physician  and  the  detail  of  what  may  be 
expected  of  him  and  how  his  acts  and  words  have  to  bo  held  in  respect. 
This  chapter  has  xeoently  been  read  to  you  as  the  lesson  for  St.  Luke's  Day, 


who  is  also  on  reoord  as  the  Beloved  FhyBioian.  In  anoient  seoiilar  biatery 
we  have  records  of  pestilenoe  and  of  Fhysioians,  bnt  no  notice  is  anywhere 
given  of  organised  aid  for  the  sick  and  wonnded.  In  the  flxet  ages  the  heal- 
ing power  was  committed  mainly,  if  not  entirely,  to  the  order  of  the  priesthood. 
The  cleansing  of  Lepers  and  pnrifying  honses  were  done  entirely  by  the  priest- 
hood. And  so  it  appears  to  have  come  to  pass  that  in  the  earlier  provision 
for  the  sick  and  wonnded,  the  religions  orders  were  first  in  their  efforts. 

One  of  the  g^atest  trininphs  of  modem  science  in  reference  to  the  treat* 
ment  of  woands  on  the  Antiseptic  plan,  so  well  developed  by  Professor  Lister 
and  others,  was  in  a  manner  anticipated  in  one  of  the  ancient  methods  of 

• 

managing  woands.  Many  a  knight  and  soldier  we  read  of,  as  having  his 
wounds  bonnd  up  in  the  blood  and  finding  his  wound  healed  and  the  flesh  re- 
stored on  the  removal  of  the  bandages  after  the  lapse  of  some  time,  to  the 
astonishment  of  the  sufferer  and  his  friends.  A  remedy  which  retains  its 
anoient  name  and  deserves  its  anoient  fame,  is  **  Friar's  Balsam,"  so  called 
from  its  extensive  use  in  monasteries.  It  is  a  thoroughly  Antiseptic  agent, 
and  as  such  it  is  admirably  adapted  to  heal  almost  every  description  of 
wound,  if  such  wounds  after  being  cleansed  are  wrapped  up  in  folds  of  linen 
or  of  lint  soaked  in  the  anoient  remedy  and  left  quietly  for  a  fairly  long  time. 
We  also  know  that  the  discovery  of  the  properties  of  cinchona  bark  and  its 
invaluable  principle  Quinine,  was  due  te  a  religious  order,  and  still 
occasionally  is  called  by  ite  old  name,  Jesuit's  Bark. 

The  very  earliest  mention  of  a  hospital  is  one  built  at  Osesarea,  in  the  year 
870  or  80,  by  Yalens,  and  also  one  at  Rome  by  Fabiola,  a  pupil  and  great  friend 
of  St.  Jerome.  When  monasteries  and  religious  orders  were  set  on  foot,  the 
best  and  largest  of  them  had  its  imfirmaria  presided  over  by  one  of  their 
body  called  the  inflrmarius.  These  housed  not  only  the  sick  but  also  infirm 
and  ag^  persons  who  had  not  means  of  supporting  themselves.  From  such 
institutions  our  modem  name  infirmary  is  derived.  The  word  hospital  had  a 
wider  meaning,  and  is  derived  from  the  Lathi  hospitalis,  from  that  also  came 
hospice  and  hotel.  There  is  still  one  large  hospital  that  carries  the  name 
hotel,  that  is  the  Hotel  Dieu  at  Paris,  of  which  I  shall  have  more  to  say  bye 
and  bye.  Our  English  hospitals  date  from  the  time  of  Lanfranc,  Archbishop  of 
Canterbury,  in  the  end  of  the  eleventh  century ;  an  Italian  by  birth,  he  came 
here  with  the  conqueror  in  whose  favour  he  rapidly  rose.  Two  hospitals 
were  founded  by  him,  one  for  Lepers  and  the  other  for  ordinary  illnesses. 

When  the  Beformatien  came,  and  the  monasteries  of  the  kingdom  were 
■wept  away,  the  good  that  they  had  done  in  regard  to  the  sick  and  wounded 
saved  many  of  them  from  passing  into  utter  oblivion.  The  most  famous 
hospitals  in  London  are  the  relics  of  monastic  foundations.  8t« 
Bartholoraew'B  Hospital  ocenpies  the  site  of  a  onoe  vwj  famous  xeligtous 
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sooiety  that  had  the  present  chnrch  of  SU  Bartholomew  the  less,  aa  its 
Ohapel,  and  who  on  their  then  private  grounds,  provided  for  the  merriment  of 
London  in  ancient  days  by  the  pageants  of  St.  Bartholomew's  Fair.  This  I 
need  hardly  tell  yon  is  now  swept  away,  as  like  many  other  once  izmocent 
pageants,  it  degenerated  into  a  nnisanoe,  the  abatement  of  which  injured 
none  but  benefited  many.  Other  great  London  hospitals  were  also  founded 
upon  the  ashes  of  religious  houses.  Of  what  are  termed  the  Five  Boyal 
Hospitals,  namely.  Bridewell,  Bethlehem,  St.  Thomas,  Christ's  Hospital,  and 
Bartholomew,  only  three  are  devoted  to  the  care  and  relief  of  illness 
and  accident*  As  towns  increased  and  population  became  denser,  disease 
and  accidents  became  more  common.  This  brought  out  the  benevolent 
spirit  of  the  more  wealthy  of  the  community,  and  hospitals  or  infirmaries 
grew  up,  till  now  there  are  very  few  places  where  hospital  accommodation  is 
fat  to  seek.  There  was  of  course  a  great  lack  of  information  on  the 
part  of  many  who  built  and  endowed  hospitals,  some  were  placed  in  wrong 
situations,  others  were  too  large,  while  in  many  instances  they  were  totally 
inadequate  as  to  size,  for  the  requirements  of  the  locality. 

It  is  not  without  instruction  that  we  reflect  upon  the  hospitals  and  their 
administration  in  byegone  years.  The  records  of  some  of  them  prove  that 
instead  of  tending  to  the  recovery  of  the  sick,  they  became  by  wrong  manage- 
ment veritable  pest  houses.  The  most  notable  instance  of  this  is  found  in 
the  history  of  the  Hotel  Dieu  at  Paris.  At  first  it  was  a  religious  house  but 
was  afterwards  adapted  to  serve  as  an  hospital.  The  first  number  of  beds 
were  about  700,  afterwards  increased  to  1,200.  The  law  obliged  the 
authorities  to  receive  every  patient  who  required  help  and  applied  for  it,  and 
in  1778  the  pressure  became  so  great  as  to  increase  the  number  of  patients 
to  7,000  at  one  time.  How  this  was  managed  it  is  frightful  to  record. 
The  number  of  beds  were  no  true  index  to  the  number  of  patients, 
instead  of  having  beds  like  those  now  in  use ;  the  beds  of  the  Hotel 
Bieu  were  constructed  to  hold  four  patients,  and  in  these  beds  were  sometimes 
as  many  as  eight,  tenj  or  twelve  poor  creatures  packed.  The  bedsteads  were 
constructed  with  a  broad  bench  along  the  side,  and  on  these  the  patients 
took  their  rest  while  others  were  in  bed,  and  they  had  to  take 
turns  with  each  other  to  lie  down ;  it  is  also  said  that  the  beds  having  solid 
testers  over  them,  unfortunate  patients  were  put  on  to  the  testers  and  slept 
there.  With  all  this  it  is  not  to  be  wondered  that  one  out  of  every  four  died, 
this  frightful  mortality  induced  the  King  in  1781  to  issue  peremptory  orders 
that  not  more  than  two  patients  should  ever  be  put  into  the  same  bed. 
Other  hospitals  have  suffered  in  this  way  from  over  crowding  and  have 
become  notorious  for  the  injury  they  have  infiicted  upon  the  poor  sufferers 
who  instead  of  finding  relief  in  the  hospital  only  found  a  grave.    At  our  own 
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hospital  at  Soatari,  dnring  the  Crimean  War,  from  OYerorowding  the  deaths 
were  two  ont  of  every  five.  Saoh  a  mortality  is  only  comparable  with  the 
ravages  of  the  plagae  when  it  breaks  ont  in  some  of  the  insalnbrions  and 
nnoared  for  localities  in  the  East.  Lest,  however,  yon  shonld  think  that  all 
this  experience  has  been  thrown  away,  it  is  well  to  remind  yon  that  hospitals 
at  the  present  day  are  pre-eminent  for  their  perfect  constmction  and  complete 
oiganization  for  the  folfilment  of  the  purpose  they  are  founded  to  attain. 
The  modem  Hotel  Dien  at  Paris,  is  extended  so  as  to  lodge  its  patients  with 
comfort  and  every  appliance  that  is  needed.  In  oor  own  country  we  have 
noble  hospitals  everywhere  ;  the  grandest  are  those  of  Netley  and  the 
Herbert  Hospital  at  Woolwich,  these  are  for  military  patients,  but  St. 
Thomas's  and  other  London  hospitals  are  models  of  comfort  and  convenience 
for  the  relief  of  pain  and  sickness.  Not  merely  in  London,  but  throughout 
the  whole  country,  England,  Scotland,  and  Ireland,  the  hospitals  are  worthy 
of  all  commendation.  The  most  recent  form  of  hospital  is  that  known  as 
the  Cottage  Hospital  and  our  own  Cottage  Hospital,  on  the  verge  of  our 
noble  forest,  is  worthy  of  all  support,  as  being  well  adapted  to  its  purpose 
in  every  way.  In  tact  the  best  authorities  on  hospitals  of  the  future,  desire  that 
all  hospitals  should  be  a  series  of  small  houses  or  cottages,  rather  than  one 
large  connected  building-      This  is  done  at  Yentnor. 

I  have  spoken  of  hospitals  as  the  great  means  for  affording  aid  to  the  sick 
and  wounded.  But  it  frequently  happens  that  a  considerable  amount  of  suffering 
takes  place  before  a  sick  or  wounded  patient  can  reach  the  hospital.  It  is  to 
this  that  I  have  specially  to  direct  your  attention  this  evening.  We  have  of 
late  years  heard  a  great  deal  about  this  Ambulance  Work.  In  its  first  sigpuficanoe 
it  has  of  course  reference  to  aid  given  in  time  of  war  to  combatants.  You  have 
a  picture  of  the  kind  of  work  as  it  used  to  be  performed,  in  many  of  the  most 
popular  of  our  novels  and  poems,  for  you  rarely  read  of  a  person  suffering  from  a 
grave  injuiy,  or  the  hero  of  a  novel  wounded  and  almost  dying  without  the 
ready  aid  of  some  ministering  spirit  being  at  hand.  Numerous  are  the 
records  of  the  heroism  displayed  in  aid  of  the  wounded  or  sick  that  are  to 
be  found  on  the  pages  of  history  as  well  as  of  romance. 

The  great  organization  of  the  knights  of  St.  John  of  Jernsalem,  to  which 
the  present  directors  of  the  Ambulance  department  look  back,  was  in  the 
first  instance  founded  at  Jernsalem  about  the  middle  of  the  eleventh 
century.  Their  object  was  to  receive  any  pilgrims  to  the  Holy  Land  to  aid 
cmsaders,  and  if  need  be  to  succour  the  sick,  they  were  warmly  taken  up  by 
Godfrey  de  Bouillon,  Baldwin,  and  many  other  princes,  so  that  they  became 
a  great  power.  Their  dress  was  black  with  a  white  cross  with  eight  points, 
the  maltose  cross  on  the  left  breast.  Many  and  glorious  deeds  were  associated 
with  the  order  which  held  its  own  in  stout  warfare  against  the  Turks*  In  1291, 
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the  TiUrki  took  Aore,  and  the  Knights  haTing  no  longer  footing  in  the  Holy 
Lend,  fled  to  C^rproB,  and  eventually  fortified  themselyes  at  Rhode*)  whenoe 
they  were  driren  by  the  Saltan  Solyman  the  Great  in  1522.  They  took 
refnge  in  Italy,  till  in  1580  the  Emperor,  Charles  Y,  gave  them  Malta  and 
Qoto,  hence  their  names,  Knights  of  Malta.  When  in  1798  the  French  took 
Malta,  a  oomplete  dispersion  and  break  np  of  the  order  as  a  sovereign  body 
enetiedi  Soon  after  the  institution  of  the  order  at  Jerusalem,  it  was  very 
favourably  received  in  Bngland.  In  the  year  1100  an  English  branch  or  Langue 
was  set  Up.  It  soon  acquired  great  power,  wealth,  and  authority,  so  much  so 
that  in  1540  an  act  of  Parliament  suppressed  the  order  and  oonflsoated  all 
their  property.  For  nearly  40  years  they  were  legally  abolished.  In  1577 
they  were  restored  by  Boyal  Charter,  and  large  portions  of  their  property 
giten  back  to  them.  This  happiness  did  not  last  long,  for  in  two  more  yean 
the  property  was  again  seized,  but  the  order  was  not  suppressed,  it  therefore 
lived  on  continuing  to  send  representatives  to  Malta  to  take  part  in  the 
councils  of  the  order.  When  the  Knights  were  driven  out  of  Malta,  every 
branch  or  Langue  maintained  a  separate  organization  There  were  seven  of 
these  branches  or  Langnes,  but  they  very  rarely  met  after  the  loss  of  Malta. 
At  one  of  these  meetings,  nearly  50  years  ago,  it  was  resolved  to  revivify  the 
English  Langue,  and  to  this  restoration  we  owe  the  Ambulance  Association 
of  St.  John.  The  descendants  of  the  once  haughty  and  Imperious  Hospitallers 
have  in  a  more  extended  manner  returned  to  the  discharge  of  the  very  duties 
for  the  performance  of  which  the  order  had  its  origin. 

It  is  a  curious  fact  that  the  only  gate  now  left  of  old  London,  since 
Temple  Bar  gave  way  to  the  Griffin,  is  St.  John's  gate,  Clerkenwell.  This  is 
one  of  the  gateways  of  the  Grand  Priory  of  Clerkenwell,  founded  when  the 
Hospitallers  were  on  the  full  tide  of  prosperity,  near  to  the  Great  Carthusian 
Monastery  of  the  Charter-house.  In  the  rooms  over  St.  John's  gate,  the 
revived  order  of  the  Hospitallers  hold  their  meetings,  and  room  is  found  in 
the  ancient  gateway  for  the  storage  of  oomplete  sets  of  ambulance  apparatus. 
A  committee  sits  every  day,  and  every  useful  appliance  is  adopted  so  as  to 
ensure  the  most  efficient  means  of  giving  aid  when  required.  The  whole  of 
this  part  of  the  work  is  carried  on  under  the  supervision  of  a  gentleman  who 
holds  the  office  of  Almoner  of  the  order,  everything  being  done  in  a  most 
efficient  and  unobtrusive  manner. 

This  revival  of  the  ambulaoce  work  of  the  order  of  St.  John,  probably 
arose '  from  the  call  for  a  better  organization  to  carry  aid  to  the  sick  and 
wounded  that  was  begun  daring  the  Crimean  war.  It  is  impossible  to  give  even 
a  sketch  of  the  wonderful  work  that  was  accomplished  by  that  noble  lady, 
Miis  Nightingale,  and  her  associates.  Jjfo  truer  designation  was  ever  applied 
to.  the  condition  of  things  as  she  found  them  in  the  Crimea.      "  This  Sanitary 
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Hnddle  "  she  writes,  drives  me  almost  beyond  myself.  Bat  she  did  what 
perhaps  no  other  person  coald  have  done,  and  her  light  still  bnms  brightly 
oyer  the  grim  horrors  of  the  battle  field,  the  pestilential  camps,  and  the  fever 
dens  of  onr  large  towns.  Dnring  the  last  American  war,  between  the  Northern 
and  Southern  states,  means  the  most  effective  and  eztraordinajy  were  adopted 
to  bring  sacconr  to  the  sick  and  wounded  victims  of  the  contest.  A  graphic 
aoconnt  is  given  of  the  exertions  of  the  National  Sanitary  Commission.  One 
day  they  were  in  despair,  a  great  battle  had  been  fonght,  the  very  last  of  the 
money  in  hand  had  been  sent  to  bny  provisions  and  necessaries  for  the  day  i 
bat  where  to  look  for  provision  for  the  next  day  the  Committee  knew  not* 
sad  and  sorrowfolly  the  last  cheqae  was  written,  and  the  last  order  issaed, 
the  oatlook  in  the  morning  was  gloomy  in  the  extreme.  The  evening  broaght 
relief  in  the  shape  of  a  telegram  from  California:,  aathorising  the  Committee 
to  draw  apon  the  treasorer  of  that  state  as  a  first  instalment  only,  for  the  sum 
of  100,000  dollars,  and  so  the  Committee  went  to  rest  with  nothooght  for  the 
morrow  and  with  thankfnl  hearts. 

One  more  organization  for  the  relief  of  sick  and  woonded  oaght  to  claim 
a  short  notice,  I  allude  to  the  Bed  Cross  Society  of  Geneva.  The  beneficent 
idea  that  gave  birth  to  the  proposition  for  a  neutralization  of  hospitals  and 
attendants  upon  the  sick  and  wounded  arose  in  an  almost  romantic  manner. 
M.  Dnnant,  a  Swiss  gentleman  was  at  Solferino  when  that  great  battle  was 
fought.  After  the  contest  was  over  he  went  through  the  battlefield.  He 
followed  the  wounded  to  where  they  were  conveyed  in  various  places  and 
did  all  that  he  could  to  in  any  way  mitigate  the  sufferings  necessarily 
following  a  battle  in  which  40,000  were  killed  or  wounded.  He  purchased 
comforts  and  especially  tobacco  from  all  the  towns,  and  engaged  volunteer 
helpers  in  every  direction.  On  his  return  home  his  mind  was  so  occupied  by  the 
scenes  that  he  had  witnessed  that  he  endeavoured  to  rouse  public  sympathy 
by  the  publication  of  a  small  volilme  entitled  "  Beoollections  of  Solferino." 
In  this  publication  he  threw  out  suggestions  for  an  international  convention 
on  the  matter  of  mutual  care  for  the  sick  and  wounded  in  time  of  war.  The 
Committee  of  Public  Usef  olness  of  Geneva  took  the  matter  into  its  considfir- 
ation  in  February,  1868.  In  September  a  circular  was  issued  to  eveiy  nation 
that  had  any  chance  of  being  engaged  in  war.  After  a  series  of  negooialiions 
the  proposition  was  accepted  by  the  majority  of  Christian  nations  and  by  the 
United  States  of  America.  The  Bed  Cross  Society  of  Geneva  was  finally 
set  on  foot  in  December,  1864,  when  the  formalities  of  the  Convention  ware 
duly  signed  and  ratified.  The  rules  are  simple,  one  uniform  badge  must  be 
always  worn  and  shown,  such  badges  are  only  to  be  issued  by  miKtaxy 
authorities ;  for  the  person,  it  is  a  white  band  worn  round  the  arm  with  a  red 
0I0B8  upon  it,  while  on  all  hospitals  or  places  where  the  sick  or  wounded  ace 
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being  aiftended  maat  always  be  shown  a  white  flag  with  a  red  eross  plainly 
upon  it.  A  later  regulation  provides  that  in  snch  cases  the  flag  of  the  nation 
to  which  the  hospital  or  tent  belongs,  mnst  be  also  shown  dose  to  the  Genevan 
Flag. 

The  first  war  that  tested  the  Bed  Gross  arrangement,  was  the  Dane 
German  war,  this  took  place  before  the  final  ratification  of  the  Convention. 
Yotonteeer  assistants  were  sent  to  the  oamps,  scholars  of  the  Kiel  Gymnasinm 
wore  to  be  seen  picking  np  and  carrying  o£F  to  places  of  safety,  nnder  fire, 
wounded  men  of  both  armies.  It  is  to  be  hoped  that  the  services  of  the  Bed 
Gross  Society  may  never  be  required  in  onr  own  country.  There  can, 
however,  be  no  question  of  the  interest  it  possesses  to  Englishmen,  whose 
dearest  relatives  may  at  any  moment,  when  on  foreign  service,  stand  in  sore 
need  of  the  succour  of  which  this  grand  scheme  was  founded  to  provide. 

You  may  better  realize  the  magnitude  of  the  cost  of  work  carried  on  by 
Means  of  this  Ambulance  arrangement,  if  I  tell  you  that  in  the  Confederate 
war  in  America,  seven  millions  of  dollars  worth  of  comforts  and  sucoours 
Wer^  distributed,  and  I  have  at  hand  the  details  of  what  is  called  a  "  Flying 
Ambulance,"  that  is  an  Ambulance  kept  ready  equipped  to  be  sent  on  any 
•ervioe  where  it  may  be  required.  The  following  is  the  contents  and 
anangements  of  the  Flying  Ambulance  of  the  Central  Committee  of  the 
Bossian  Bed  Cross  Society : — It  consists  of  six  waggons  packed  ready  for 
service  containing  1,000  dianges  of  linen,  8,000  bandages  for  dressings,  2,000 
radons  of  preserved  meats,  100  bottles  of  wine,  a  chest  of  tea,  sack  of  groats, 
saok  of  salt,  200  lbs.  of  sugar,  biscuits,  cooking  apparatus,  pharmacy  for  100 
persons,  tent  for  operations,  12  hand  litters,  12  saddle  bags  containing  a 
ftupply  for  anything  that  may  be  required  in  an  emergency.  The  total 
Weight  is  8,400  lbs.  distributed  equally  to  the  six  waggons,  each  wagon  also 
afloiding  room  to  cany  18  wounded  men  if  need  be.  Three  homes  are  to  be 
attached  to  each  waggon,  and  where  vehicles  are  not  able  to  go,  arrangements 
axe  made,  for  pack  hones  to  carry  them.  In  giving  you  this  detail  of  a 
Bussian  outfit,  I  am  reminded  that  when  speaking  of  Miss  Nightingale  and 
hen  work  in  the  Crimea,  I  ought  to  have  mentioned  the  Bussian  Grand 
Ihiohess  Helen,  who,  with  800  ladies  of  good  birth,  did  all  as  far  as  they  could, 
far  HwJr  flellow-oountrymen  in  the  Crimea,  that  Miss  Nightingale  did  for 
hers,  during  the  terrible  sufferings  that  the  campaign  involved. 

In  ovderto  be  able  to  deal  with  a  disordered  or  disarranged  body  it  is 
neoeesary  that  there  should  be  a  general  knowledge  of  the  body  in  its  normal 
or  natural  condition ;  you  must  not  think  that  I  can  attempt  to  give  you  a 
complete  description  of  the  human  frame  in  the  course  of  this  evening,  but 
the  diagrams  which  have  been  kindly  lent  by  Mr.  Preston  will  help  me  in 
giving  yon  an  idea  of  the  mechanism  of  the  body.     And  first,  the  skeleton 
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upon  which  the  body  is  built.  Yon  see  the  frame  so  to  speak  is  wonderfoll j 
pnt  together,  the  centre  of  the  whole  is  the  spine,  the  spine  is  bnilt  up  .of  a 
great  number  of  bony  rings  of  different  sizes  and  shapes  as  they  are  reqnired 
for  different  purposes.  As  in  all  well  supported  buildings  the  larger  and 
more  solid  rings  are  at  the  base  or  lower  end  of  the  column,  while  thJi 
smaller  rings  are  near  the  summit.  The  column  you  see  is  not  straight,  bqt 
it  has  certain  curres  so  that  shocks  or  blows  exerting  their  laroe  in  the 
direction  through  the  length  of  the  column  are  broken  and  modified  in  going 
through  it.  The  small  rings  form  the  neok  and  are  so  oontriyed  as  not  only 
to  give  support  to  the  great  weight  of  the  head,  but  also  to  allow  of  the  free 
movements  of  the  neck.  These  rings  are  designated  the  cervical  vertebra^ 
the  next  in  order  are  longer,  and  stronger,  they  cnrve  backwards  to  g^ve 
roundness  to  the  chest  and  support  the  ribs,  these  are  the  Dorsal  vertebras, 
below  them  are  the  last  or  Lumbar  vertebras,  they  are  the  largest  and 
strongest  of  the  bones,  and  form  a  firm  support  to  the  upper  part  of  the 
column.  From  this  centre  all  the  rest  of  the  skeleton  depends.  First  the 
skull  is  placed  on  the  top  of  the  column,  and  very  wonderf  ally  joined  or 
articolated  to  it ;  next  the  shoulder  and  arm  are  as  it  were  slung  on  to  the 
aides  of  the  column,  but  they  are  supported  by  the  ribs  in  a  manner  that 
will  be  seen  when  the  ribs  are  described  The  shoulder  is  made  by  two  bones 
the  scapula,  a  broad  flat  bone,  with  curious  ridges  and  projections,  or 
processes  as  they  are  called,  and  the  clavicle,  or  key,  or  collar  bone,  whioh 
unites  the  shoulder  on  each  side  to  the  centre  of  the  ohest,  from  the 
shoulder  you  see  the  arm  bone  or  humerus  is  slung  in  a  way  that  one  wonders 
iiow  it  is  ever  kept  in  its  place,  at  its  lower  end  it  spreads  out  and  has  deep 
notehes  before  and  behind,  to  this  end  the  two  bones  of  the  fore  arm  are 
united,  the  broad  and  deep  notches  serving  to  g^ve  them  points  el 
attachment ;  to  the  lower  end  of  those  two  bones  the  wrist  and  hand  aw 
attached,  the  inner  wrist  bone  is  the  ulna,  and  the  outer  bone  is  the  Radios, 
the  latter  bone  is  very  small  at  the  upper  end,  but  spreads  out  to  support  the 
wrist  below,  while  the  nlna  is  large  at  its  upper  part  where  it  is  joined  to 
the  arm  bone  or  Humeros.  The  ribs  are  arranged  so  as  to  give  great 
strength  to  the  upper  part  where  the  arm  is  placed,  as  they  beoome 
lower  ^ey  enlarge  so  as  to  give  the  greatest  possible  space  in  their  interior, 
they  join  together  to  meet  at  the  sternum  or  breast  bone,  to  the  upper  part 
of  which  the  clavicles  or  collar  bones  from  the  shoulders  joint.  There  ace 
other  ribs  that  help  to  form  tho  lower  great  cavity  of  the  body,  these  ate 
called  false  ribs  because  they  are  not  joined  to  the  sternum,  bat  they  serve 
a  very  important  purpose  in  giving  protection  to  the  organs  in  the  abdomen. 
The  lower  part  of  the  spinal  column  rests  on  the  strong  wedgfe  shaped  bone 
called  the  sacrnm,  this  bone  forms  the  key-stone  of  the  arch  of  the  Pelvis,  the 
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other  portion  of  the  aaroh  oonaisting  of  two  large  bones  oaUed  oBBaianominata 
joining  in  front,  this  arrangement  is  of  immense  strength.  In  each  of  the 
bones  there  is  a  deep  onp-like  cayity,  and  into  this  oayity  the  head  of  the 
thigh  bone  or  Femnr  is  fitted,  this  bone  is  of  great  strength,  and  like  the 
aim  bone  it  spreads  ont  at  its  lower  end  to  reoeiye  the  head  of  the  leg  bone 
or  tibia»  to  form  the  knee  joint,  in  front  of  this  joint  a  separate  bone  is 
placed  to  protect  the  joint  from  injnry,  this  bone  is  the  knee-cap  or  patella ; 
below  the  knee,  as  in  the  arm,  there  are  two  bones,  the  tibia  and  the  fibnla. 
The  tibia  bears  the  whole  weight  of  the  body  and  transmits  it  to  the  ankle, 
the  fibnla  acting  merely  as  a  support  and  forming  the  enter  side  of  the 
ankle  joint.  The  bones  of  the  foot  are  arranged  so  as  to  make  a  very  strong 
arch,   so  as  to  bear  shocks  withont  injury,  snoh  as  take  place  in  ttlling  on 
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the  feet  from  a  height  or  jumping. 

So  much  for  the  dry  bones,  next  in  order  to  them  are  the  Ligaments  by 
which  the  bones  are  joined  together  ;  these  Ligaments  or  tying  bands  are 
made  of  what  is  called  fibrous  tissue,  that  is  they  consist  of  living 
fibre,  stronger  far  than  any  rope  or  cord  that  we  can  make,  and  the 
beautiful  way  in  which  they  fulfil  their  office  is  worthy  of  a  very 
careful  study.  They,  as  well  as  the  bones  are  capable  of  repair, 
and  so  it  comes  to  pass,  that  joints  that  have  been  sprained 
recover  their  use  perfectly  after  a  sufficient  time  has  elapsed  for  the  restora- 
tion of  the  lacerated  ligaments.  It  would  take  a  long  time  to  describe  the 
ligaments  and  mode  of  articulation  of  the  various  joints,  but  a  few  words 
will  not  be  lost  in  speakiug  of  them.  Between  each  of  the  bones  of  vertebrs 
there  is  a  layer  of  eminently  elastic  fibrous  substance,  this  becomes  thicker 
at  the  lower  part  of  the  vertebral  column,  so  as  to  provide  more  of  a  cushion 
where  the  greater  pressure  takes  place.  The  ends  of  the  bones  in  the  joints 
are  covered  with  a  layer  of  cartilage  or  gristle  of  a  pearly  colour,  smooth 
and  shining,  so  that  we  do  not  feel  the  least  pain  when  the  ends  of  the  bones 
rub  against  each  other,  as  they  do  at  every  movement  of  even  the  smallest 
joints.  All  these  parts  of  the  body  are  endowed  with  life,  but  they  are 
stationary  and  have  no  power  of  motion.  The  varied .  movements  and  con- 
tortions of  the  body,  whether  giving  expression  to  the  features  or  dexterity 
of  hand,  or  power  in  the  Gymnasium,  or  at  Football,  or  in  the  cricket  field, 
are  entirely  carried  out  by  the  muscles,  these  are  of  such  diversified  size  and 
shape  that  a  description  of  them  would  require  many  hours  continuous  talking. 
A  muscle  maybe  shortly  explained  to  be  a  bundle  of  contractile  fibres,  bound 
together  by  sheaths,  and  having  for  the  most  part  strong  bundles  of  fibrous 
tissue  called  Tendons  by  which  they  are  attached  to  the  various  parts  of  the 
bony  skeleton,  which  it  is  their  duty  to  put  in  motion.      The  nmsdes  differ 
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from  the  bones  and  ligaments  in  the  fact  that  if  the  miuonlar  tissue  is 
destroyed  in  any  way  it  is  not  reprodnced  again. 

These  different  constitnents  of  the  body  are  all  endowed  with  life,   and 
in  order  to  maintain  the  life  of  a  part  it  mnst  be  supplied  with  blood  and 
also  with  nerrons  power.    This  brings  ns  to  speak  of  the  blood  vessels  or  the 
channels  throngh  which  the  blood  is  conveyed  to  every  part  of  the  body.    It 
is  important  in  a  matter  of  ambulance    work    that    a    correct  idea  of  the 
mechanism  of  the  circulation  of  the  blood  should  be  impressed  upon  every 
one.    There  are  two  sets  of  blood  vessels,  one  carrying  the  blood  to  the 
heart  from  every  part  of  the  body,  and  the  other  set  distributing  the  blood 
from  the  heart  to  the  remotest  recesss  of  the  animal  frame.    The  first  set  of 
vessels  are  the  veins  gathering  up  the  blood  after  it  has  done  its  appointed 
work  in  the  organs  and  tissues  of  the  system.    The  veins  begin  as  the  smallest 
imaginable  tubes,  much  finer  than  the  finest  thread  of  the  gossamer  and 
gradually  increasing  in  size  at  last  reach  the  heart,  from  thence  the  blood  is 
sent  throngh  the  lungs  where  it  undergoes  a  wondeiful  change,  its  colour 
instead  of  being  a  dirty  purple  becomes  bright  scarlet,  and  by  coming  in 
contact  A  ith  the  air  in  the  lungs  it  recovers  its  power  of  carrying  on  the 
varied  processes  of  life.    From  the  lungs  the  blood  returns  to  the  heart  fcom 
whence  it  is  pumped  into  the  arteries  and  carried  by  them,  it  supports  life, 
coursing  through  every  tissue,    eventually  reaching  the  small  vessels  that 
make  the  border  or  meeting  ground  of  the   venous  system.     A  knowledge 
of  the  course  of  the  veins  and  arteries  is  of  the  last  importance  in  dealing 
with  wounds.    The  nervous  system  controls  the  whole  of  the  functions  of 
the  body,  its  great   centre  is,  as  everyone  knows,  the  brain,  and  the  spinal 
cord  ;  from  these  nerves  are  sent  out  in  every  direction,  but  a  knowledge  of 
the  distribution  of  the  nerves  is  of  far  less  consequence  than  is  the  proper 
conception  of  the  course  of  the  arteries  and  veins. 

To  come  to  speak  of  aid  to  wounded  or  injured, — ^the  first  and  most 
important  thing  is  in  nearly  all  cases  to  be  calm,  to  see  well  what  ought  to 
be  done  before  setting  about  anything.  There  are  cases  where  inStant  and 
prompt  help  is  demanded,  for  instance  a  large  loss  of  blood  must  be 
promptly  stopped,  or  a  child  on  fire,  or  a  person  drowning ;  all  these  require 
prompt  and  efficient  aid.  But  in  the  instance  of  ordinary  injury  much  pain 
is  often  inflicted  and  inconvenience  involved  in  too  hasfcy  proceedings  even 
with  the  best  intention.  After  an  injury,  say  at  football,  a  sudden  check  is 
given  to  the  excitement  and  rush  of  the  game,  and  if  a  hurried  and  confused 
removal  of  the  injured  man  takes  place  his  sufferings  are  tenfold  increased 
beyond  what  they  would  be  if  he  were  allowed  breathing  time  and  his 
imagination  suffered  to  cool.  Often  the  idea  of  the  injury  goes  far  beyond 
the  reality,  and  the  calming  of  these  ideas  is  the  first  and  chief  end  to  be 
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attained  in  bringing  assiBtaooe.  The  hniried  transfer  of  the  sufferer  to  a 
hurdle  and  awkwardness  on  the  part  of  the  bearers  aggraTate  the  pain  and 
distress  to  an  nntold  amount,  while  the  seusible  aid  rendered  by  any  one 
who  knows  how  to  act  redaoes  the  safferiog  to  the  smallest  amount. 

With  sprains,  twists  or  joints,  and  dislocations,  that  is  when  a  bone  is 
out  of  its  place,  it  is  best  to  place  the  injured  limb  as  nearly  as  possible  in 
the  position  in  which  it  oooasiouto  least  pain,  aod  having  got  it  into  that 
position,  to  keep  it  there  by  means  of  a  bandage  of  some  kind.  Then  the 
patient  should  be  carefully  lifted  by  as  many  hands  as  can  do  it  with  perfect 
ease,  and  placed  either  on  a  litter  or  carried  by  some  strong  arm.  Moremeot 
as  a  rule  gires  pain  therefore  as  little  motion  as  possible  should  be  given 
either  in  lifting  or  carrying. 

In  the  graver  accidents,  involving  a  fracture  of  some  of  the  bones,  whether 
of  the  leg  or  arm  the  same  rules  apply,  only  as  there  is  greater  motion  in 
the  limb,  owing  to  the  breaking  of  the  bone,  greater  care  must  be  taken  in 
moving,  in  the  case  of  the  collar  bone,  or  of  the  arm,  or  fore- arm,  the  fore* 
arm  of  the  injured  side  should  be  placed  in  a  sling  and  the  arm  fixed  by 
another  bandage  to  the  side,  so  as  to  avoid  motion  when  the  patient  is 
lifted  or  carried. 

When  the  thigh  bone  or  leg  are  broken  it  is  best  to  have  the  leg  extended, 
and  if  a  piece  of  board,  or  an  umbrella,  or  cricket  stump,  or  two  walking 
sticks  aio  at  band  it  should  be  tied  petfectly  straight  on  to  the  outside  of 
the  injured  leg  by  two  or  three  bandages  or  pocket  handkerohiefs,  then  the 
two  legs  should  be  tied  together,  before  attempting  to  lift  or  carry  the 
patient. 

So  far  these  injuries  iuTolve  no  risk  to  life  or  limb,  although  they  do 
occasionally  involve  a  great  deal  of  worry  and  pain. 

Wounds  and  contusions  belong  to  another  group.  Contusions  are  only 
dangerous  when  they  are  inflicted  on  vital  parts ;  a  contusion  on  the  stomach 
or  over  an  important  organ  is  apt  to  be  followed  by  grave  consequences,  and 
a  contusion  on  the  head  is  frequently  followed  by  distressing  symptoms,  if 
not  by  death.  Two  instances  of  death  from  a  blow  of  a  cricket  ball  have 
happened,  and  a  poor  fellow  was  killed  at  football  by  a  blow  on  the  stomach, 
and  a  member  of  our  own  Football  XY  nearly  lost  his  life  by  a  violent  blow 
just  over  his  heart. 

Wounds  vary  in  degree  as  well  as  in  gravity  in  proportion  to  their  extent, 
their  situation,  and  the  instruments  or  means  by  which  they  ere  occasioned* 
The  most  difficult  wounds  to  have  to  do  with  are  those  called  penetrating, 
that  is  without  a  large  external  or  visible  wonnJ,  the  injury  extends  for  a 
considerable  depth  below  the  surface.  Such  wounds  are  caused  by  stabs 
with  a  sharp  instrument,  or  by  balls  from  guns  and  pistols.     The  wound  txf 
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As  a  rule  bleeding  follows  any  kind  of  wonnd.  Now  there  are  Tarieties  of 
tleeding  jnst  as  there  are  varieties  of  woands,  bnt  all  bleeding  must  be  of 
t^ree  kinds,  either  the  blood  mnst  come  from  arteries  or  from  veins  or  from 
the  very  minnte  vessels  that  are  diffused  in  every  part  of  the  body.  If  an 
artery  has  been  wounded  the  blood  spnrts  ont  not  in  one  oontinnoas  stream^ 
bnt  it  comes  in  jets  with  intervals  corresponding  to  the  beat  of  the  heart  i 
the  blood  is  also  of  a  bright  scarlet  hue.  When  there  is  a  wonnd  of  a  vein 
the  blood  is  of  a  darker  oolonr,  bnt  it  flows  qnietly  without  spnrting.  The 
blood,  when  neither  arteries  nor  veins  are  wonnded,  oozes  rather  than  flows, 
yet  with  oozing  a  great  deal  of  blood  may  be  lost  nnless  means  are  adopted 
for  arresting  the  flow. 

Yon  will  remember  that  I  said  that  the  arteries  carried  the  blood  from 
the  heart  and  the  veins  carried  it  from  the  extremities  to  the  heart.  You 
will  see  that  upon  this  fact  depends  the  means  used  to  stop  the  bleeding.  If 
there  is  clearly  a  wonnd  of  an  artery  the  pressure  mnst  be  placed  between 
the  heart  and  the  bleeding  spot,  but  if  a  vein  is  wounded  then  the  pressure 
thonld  be  applied  below  the  wound.  As  arteries  and  veins  run  in  perfectly 
well  known  direct  ons  it  is  easy  to  apply  pressure  jnst  where  it  is  required. 
If  the  bleeding  goes  on  pressure  must  be  made  directly  on  the  wonnd  and  a 
tight  bandage  applied  with  sufficient  force  to  control  the  bleeding.  The 
edges  of  the  wonnd  should  be  carefully  bronght  together  and  oold  wet 
bandages  applied.  Before  bringing  the  edges  together  it  is  best  to  take  care 
that  no  foreign  matter  such  as  gravel  or  stones  or  pieces  of  clothing  are  left 
in  the  wonnd.  The  limb,  if  the  wound  is  on  one  of  the  extremities,  should 
be  carefully  supported  iu  a  sling  or  with  bandages.  The  great  point  in 
attending  to  wounds  is  to  stop  bleeding,  if  it  is  profuse. 

There  are  other  accidents  that  require  notice  besides  sprains,  fractures 
contusions,  and  wounds.    Fainting,  concussions,  sunstroke,  are  all  apt  to 
occur  from  a  variety  of  causes 

Fainting  is  usually  caused  by  anything  that  interrupts  the  regular  action 
of  the  heart  or  brain,  there  is  a  loss  of  sensation  to  external  things,  and  an 
entire  absence  of  the  power  of  motion.  Everyone  knows  that  it  is  only 
necessary  to  lay  the  fainting  person  on  his  back,  to  dash  a  little  cold  water 
on  his  face  and  to  let  him  smell  some  strong  stimulant  like  ammonia,  and 
the  restoration  of  the  heart's  action  follows,  and  in  a  short  time  recovery  is 
complete.  Concassion  is  much  more  varied  in  the  amount  of  its  gravity 
than  fainting,  it  may  be  only  a  simple  stunning  or  it  may  be  so  severe  as  to 
involve  even  risk  to  life.  When  any  one  is  stunned  they  should  be  laid  down 
and  nothing  said  to  them.  It  is  best  to  shut  out  the  external  world 
completely  and  to  cover  the  face  with  a  handkerchief.     A  person  slightly 
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Btmmed  inBtinotiTely  pnta  hia  hands  to  his  face  to  oo^er  his  oyes  so  as  to 
keep  all  impressions  from  his  already  oonfnsed  brain.     It  is  not  well  to  be  in 
a  hnrry  to  move  a  patient  snifering  from  cononssion  to  any  distance,  letting 
them  rest  till  the  first  shock  is  abated  is  mnoh  better. 

In  the  case  of  sunstroke,  oold  should  be  applied  to  the  head  (md  to  the 
body  generally,  as  the  evil  is  oansed  by  an  inoreaso  of  the  heat  of  the  blood, 
and  unless  the  extra  heat  is  rapidly  removed,  death  inevitably  takes  plaoe. 
Snustroke  is  not  exclusively  due  to  the  sun's  rays,  but  persons  working  in 
places  where  there  is  a  coustant  high  temperature,  suffer  in  a  similar  manner 
if  they  continue  too  long  at  work  without  going  out  to  cool  themselves  In 
New  York  and  other  American  cities  where  sunstroke  is  frequent  owing  to 
drink  and  exposure  to  great  heat,  the  patient  is  laid  over  a  trough  contain- 
ing blocks  of  ice,  an  attendant  plays  with  a  nossle  charged  with  iced  water 
all  over  the  body,  with  most  satisfactory  results. 

In  cases  of  apparent  drowning,  life  may  often  be  restored  after  a  very 
long  immersion  in  the  water.  The  principal  thing  is  to  restore  the  breathing 
but  before  doing  this  the  body  should  be  laid  upon  the  back,  the  shoulders 
sapported,  and  the  head  hanging  down  a  little  j  the  tongue  should  be  pulled 
forward  to  prevent  its  blocking  up  the  entrance  to  the  windpipe,  and  then 
regular  action  should  be  taken  to  alternately  compress  and  enlarge  the  cavity 
of  the  chest,  this  is  done  by  Sylvester's  method,  or  Marshall  Hall's  method 
or  by  what  is  called  the  direct  method  of  Dr.  Howard.  The  detail  necessary 
for  the  proper  understanding  and  application  of  these  methods  must  be 
given  when  classes  are  formed  for  instruction  in  Ambulance  work.  If  such 
classes  come  into  existence  the  £^atest  assistance  will  be  found  in  using  the 
manuals  and  following  the  programme  of  the  St.  John's  Ambulance  Ab- 
Booiation. 
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CASUAL  GLANCES.  AT  THE  MOON,* 

BEA.D  BY  B.  W.  MEBBIMAN,  ESQ.,  DEC.  IsT,  1881. 


Ov  all  the  heayenlj  bodies  the  Moon,  om*  old  acqaaintanoe,  near  neighbour, 
snd  faithfnl  attendant,  inyites  the  earliest  attention.  At  the  San  onr 
glances,  if  fcaken  at  all,  with  unprotected  vision,  most  of  necessity  be  very 
casual  indeed,  and  his  apparent  steadfastness  of  station  and  uniformity  of 
brilliancy  do  not,  to  the  general  observer,  hold  out  much  promise  of  profitable 
examination.  It  is  otherwise  with  the  moon,  her  mild  radiance,  even  at  its 
highest  splendour  does  not  distress  the  eye  and  her  rapid  changes  of  position 
and  of  form  irresistibly  court  enquiry.  With  so  punctual  and  persistent  a 
repetition,  indeed,  do  these  changes  run  their  course,  that,  almost  insensibly, 
we  acquire  a  general  acquaintance  with  the  laws  upon  which  they  are 
conducted. 

Strang^  forgetfulness  of  these  laws  does  occasionally  manifest  itself. 
The  cover  of  an  iaterestingjbook  of  travel  published  last  year,  bears  a  design 
in  which  it  represented  the  mountainous  horizon  of  a  wild  region.  At  some 
distance  above  the  horizon  are  seen  the  seven  stars  of  the  G^eat  Bear,  and 
immediately  beneath  the  three  tail  stars  of  that  constellation  the  Moon  is 
discernible.  From  her  position  and  figure  it  is  apparent  that  she  has  just 
risen  and  that  she  is  in  her  last  quarter.  But  a  bright  star  of  five  points  is 
made  to  be  shining  exactly  in  the  position  in  which  its  rays  would  have  to 
penetrate  the  central  mass  of  the  Mood,  in  which,  in  fact,  the  star  would  be 
in  hopeless  and  irretrievable  oocultation.  The  eketcher  too  does  well  to  be 
cautious  lest  in  throwing  a  conventional  moon  into  an  evening  sky  he 
ponrtray  exactly  the  form  which  can  only  be  witnessed  in  early  morning. 

Let  us  briefly  recall  some  of  the  familiar  and  recurrent  lonar  phenomena. 
The  change  of  Moon  from  Old  to  New  takes  place  as  we  know  at  a 
moment  when  our  satellite,  being  (relatively  to  our  own  globe)  io  a  position 
near  to  the  Sun,  presents  to  us  its  dark  hemisphere,  and  is  invisible  both  by 
day  and  night.  About  two  days  after  this  time,  a  luminous  sickle  displays 
itself  low  down  in  the  evening  sky,  and  hurries  beneath  the  western  horizon, 
after  the  Sun  already  set.  This  thin  slice  of  light,  however,  is  not  all  that 
catches  the  eye.  Faintly  but  unmistakeably  illuminated,  we  perceive  a 
shadowy  disk  which  fits  unto  the  concavity  of  the  sickle,  filling  it  out  to  a 
complete  cirole.  We  know  that  this  is  the  dark  surface  of  the  Moon,  lit  up 
by  the  reflection  of  the  sun*s  rays  from  our  own  earth.      Time  out    of 


*  This  jNtper  lays  no  claim  to  originality  :  it  pretends  to  nothing  which  may  not  be 
found  in  elementaiT  text  books  or  familiar  treatises.  Proctor,  Nasuiytb,  Lardner, 
and  other  writers  have  been  nnsornpalonsly  reqoisitioued,    not  only  for    matter, 

Shrasoology,  and  illustration ;  but  also  for  oopions  extracts  acknowledged  here  hy 
iverted  oomnMui. 
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mind  this  appearanoe  has  been  styled  the  new  moon  holding  the  old  in  her 
arms,  and  it  is  attended  by  the  striking  pecnliarity  that  the  horns  of  the 
new  moon  seem  not  only  to  snrronnd,  bat  to  overiap,  the  disk  which  they  are 
holding.      It  is  well  known  that  this  is  an  effeot  of  irradiation  by  whioh  the 
bright  snrfaoe  is  optically  expanded  beyond  its  real  dimensions  while  the 
dark  disk  exhibits  only  its  true  magnitude.      This  effect  of  irradiation  has 
been  especially  misleading  in  the  measurement  of  the  moon*s  diameter,  with 
a  resnlt  that  measurements  of  the  dark  moon  hare  given  her  a  diameter 
seyen  miles  less  than  that  whioh  had  been  assigned  to  her  bright  surface. 
-^But  to  resume  our  observations — Evening  by  evening  the  slender  orescent 
waxes  more  substantial,  its  distance  from  the  sun  increases,  its    setting 
takes  place  at  a  later  hour,  until  between  the  seventh  and  eighth  days  from 
new  moon,  it  has  assumed  the  shape  of  a  semicircle.      During  that  week  it 
has  become  very  appaient  that  the  convexity,  or  limb  as  it  is  called,  of  the 
moon  presents  a  clean  cut  edo^e  towards  the  sun,  while  the  concave  line,  or 
terminator,  is  rough  and  uneven.      At  this  stage  of  her  growth  too  she 
somewhat  surprises  us  by  what  seems  an  almost  unseasonable  and  premature 
entrance  on  the  afternoon  sky,  so  that  by  the  time  the  deepening  shadows  of 
evening  allow  her  radiance  to  assert  itself,  she  is  already  far  advanced  on 
her  march  towards  the  western  horizon.     About  the  fifteenth  day  the  orb  of 
the  full  moon  rises,  round  and  ruddy,  just  as  the  sun  is  setting,  and  passing 
the  meridian  at  midnight,   sets  as  the  sun    is  riaiog.      But  the  mature 
splendour  thus  gradually  attained  has  no  permanency.     Night  by  night  the 
Illuminated  disk  decreases  in  size  and  assumes  again  the  semi-circular  form, 
this  time  with  the  limb  towards  the  east  and  the  terminator  towards  the 
west.      Now  too  this  half -circle  lingers  far  into  the  day,  and  may  be  seen 
above  the  western  horizon  at  ten  or  eleven  o'clock  in  the  morning,  at  a  time 
of  day  when  we  instinctively  feel  that  any  moon  of  regular  habits  ought 
long  ago  to  have  retired  to  rest.      A  conviction  seizes  us  that  such  hourb  as 
these  must  be  the  ruin  of  any  constitution,  and  our  sage  misgivings  do  not 
lack  a  seeming  fulfilment.      The  figure  of  our  friend  shrinks  once  more  to  a 
slender  crescent,  between  whose  now  westirard  pointing  casps,  the  shadowy 
oircle  of  the  almost  darkened  hemisphere  again  declares  itself,  by  feebly 
returning  the  rays  which  it  receives  from  our  o«vn  broad  sunlit  surface.    The 
hour  of  rising  now  precedes  that  of  the  sun  by  so  short  a  time  that  the  last 
attenuated  arc  of  the  waning  moon,  (witnessed  only  by  those  whose  occupa- 
tion or  fancy  keeps  them  astir  at  early  hours),   soon  fades    before  the 
eflfulgenoe  of  the  dawning  day.       Soon  too,  even  this  dv^indling  curve  ceases 
to  be  discernible,  and  in  about  twenty-nine  days  and  a  half  the  position  of 
comparative  proximity  to  the  son  is  res^aincd :     the  moment  of  new  moon 
recurs,  and  our  faithful  satellite  proceeds  to  repeat  once  more  the  sequence 
of  phases  whioh  ahe  has  just  completed. 
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Bnt  daring  tHe  growth,  maturity  and  deoline  of  the  moon*8  splendoor  it 
has  been  impossible  not  to  perceive  that  the  disk  turned  towards  ns  has  a 
▼ariegated  or  mottled  sarface.  Fanoj  has  found  in  these  dusky  markings  a 
resemblance  to  the  human  countenance.  A  band  of  brightness  following 
the  chain  of  mountains  called  the  Appennines  does  duty  for  the  nose,  the  right 
eye  is  formed  by  the  Sea  of  Showers,  the  left  by  the  Sea  of  Serenity  and  the 
Sea  of  Tranquillity,  while  the  Sea  of  Clouds  takes  the  place  of  the  mouth. 
The  oblique  eyebrows  and  round  open  mouth  which  these  lunar  features 
serre  roughly  to  reproduce,  impart  an  expression  of  pain  and  distress  to  a 
face  which  a  French  superstition  teaches  to  be  that  of  Judas  Isoariot  thithsr 
transported  for  his  treason.  But  though  each  succeeding  day  diyersifies  the 
measure  of  illnmination  which  these  features  receive,  yet  the  features  them- 
selves nevsr  change.  It  is  always  the  same  sad  countenance  which 
■crrowfuUy  regards  us ;  the  profile  of  this  portrait  is  for  other  eyes  than  ours ; 
so  far  as  we  are  concerned  the  man  in  the  moon  never  turns  his  head. 

From  the  phenomena  which  we  have  been  noting  it  is  abundantly  apparent: 
(1)  That  the  orbit  of  the  moon  from  the  sun  to  the  sun  again  occupies  about 
twenty-nine  and-a-half  days ;  and  (2)  That  one  of  her  hemispheres  and  one 
only  is  visible  from  the  earth,  and  it  follows  that  a  single  turn  on  her  own 
axis  is  performed  by  the  moon  in  a  period  agreeing  exactly  with  that  of  her 
orbit.  The  correspondence  between  these  motions  will  be  readily  recognired 
by  their  reproduction  on  a  smaller  scale.  Let  us  imagine  a  pedestrian  plodding 
for  «  wager,  round  a  small  circular  lap,  having  his  left  side  towards 
an  observer  (the  Beferee  for  instance)  whom  we  will  place  in  the  OMitre  of 
the  enolosnre,  while  we  ourselves  occupy  a  position  exterior  to,  and  at  a 
short  distance  from  it.  The  Beferee  theu,  so  loag  as  he  retains  his  central 
station  will  not  catch  sight  of  the  pedestrian's  right  side  at  all,  the  left  side 
will  be  continuously  presented  to  him  at  every  point  of  the  course.  From 
our  external  post  of  observation  however  our  view  will  be  quite  different. 
As  the  performer  passes  near  us,  his  right  side  will  be  that  which  we  shall 
see^  soon  he  gradually  turns  his  back  upon  us,  then  as  he  speeds  along  the 
top  of  the  course  his  left  side  comes  into  view  and,  as  he  completes  the 
circuit,  his  full  face,  and  again  his  right  side,  become  suoeeesively  visible. 
It  is  clear  that  his  body  has  revolved  once,  as  surely  as  if  he  had  been  stand- 
ing beside  us^  and  we  had  been  turning  him  gently  round  with  our  own 
hands. 

It  cannot,  however,  be  stated  with  strict  accuracy  that  one  lunar 
hemisphere^  and  one  only  passes  before  us.  For  the  case  of  the  moon  differs 
from  that  of  the  runner  in  this  particular.  The  turning  of  his  body  always 
agrees  exactly  with  his  progress  round  the  course.  With  the  moon  it  is  not 
so,  her  rotation  on  her  own  axis  is  performed  at  a  uniform  velocity,  but  the 
paoe  of  her  orbital  revolution  round  the  earth  is  subject  to  variation.    Hence 
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a  want  of  ooinoidenoe  between  tlie  two  movements,  with  the  reenlt  that 
sometimes  we  see  as  it  were  a  little  farther  ronnd  the  left  side  of  the  moon's 
f aoe,  at  other  times  a  little  farther  round  the  right  side.  Again,  the  plane  of 
the  moon's  orbit  round  the  earth,  lies  at  an  angle  to  the  orbit  of  the  earth 
round  the  sun  with  the  oonsequenoe  that  some  slight  portion  of  the  regions 
adjacent  to  the  moon's  North  and  South  Poles  are  hj  turns,  disclosed  to 
our  ejesight,  and  withdrawn  from  it.  The  former  variation  of  risibility  has 
the  name  of  tbelibration  in  longtitude,  the  latter,  that  of  libration  in  latitude. 
The  effect  of  both  is  that  if  the  whole  surface  of  the  moon  be  computed  as  of 
one  thousand  parts,  five  hundred  and  sixty- nine  of  these  are  visible,  the  four 
hundred  and  thirty -one  remaining  parts  being  for  ever  beyond  oar  ken. 

We  have  seen  that  the  moon  completes  her  circuit  from  the  sun  to  the 
sun  again  in  about  twenty- nine  and-a-half  days,  but  she  circles  round  the 
earth  in  something  like  two   days  less  than  that  time.      The  difference 
between  the  two  periods  has  an  obvious  explanation.      It  is  the  difference 
between  the  sidereal  and  solar  day.      If  the  earth  continued  to  occupy  an 
immovable  station  in  reference  to  the  sun,  then  as  the  moon  completed,  in 
twenty-seven  days  and  eight  hours,  her  orbit  round  the  earth,  so  would  she 
at  the  same  moment  return  to  her  starting  point  near  the  sun.      But  in  fact 
the  earth  has  been  employing  the  twenty-eight  days  after  a  very  different 
fashion,  and  has  during  their  currency  been  speeding  along,  and  accomplish- 
ing a  thirteenth  part  of  her  own  journey  round  the  sun,  so  that  by  the  time 
the  moon  returns  on  the  twenty-eighth  day  to  the  same  point,  in  relation  to 
the  earth,  from  which  she  started  on  the  first,  she  finds  the  whole  situation 
so  changed  that  there  remain  two  more  days'  work  before  her  ere  she  can 
regain  her  point  of  proximity  .to  the  sun.    This  rapid  fiight  of  the  earth 
through  space  does  in  fact  regulate  the  line  of  the  path  actually  parsned  by 
the  moon,  as  it  would  be  witnessed  by  an  observer  placed  at  a  distance  from 
both.      If  the  earth  had  been  stationary  the  moon  would  have  continued  to 
describe  neat  ciroles  or  ovals  round  it,  each  of  which  would  have  followed  for 
the  most  part  the  line  of  its  predecessors.      But  it  is  clear  that  nothing  like 
this  takes  place,  for  the  moon,  dragged  along  in  her  involuntary  subservience 
to  her  primary,  the  earth,  is  never  allowed  leisure  to  carry  out  her  intention 
of  describing  a  circle,  nor  indeed  to  make  even  the  most  distant  approach  to 
that  figure.      We  have  likened  her  orbit  to  the  circular  path  of  the  runner, 
and  we  have  placed  our  globe  in  the  position  of  the  Referee  in  the  centre  of 
this  path,  but  to  keep  up  the  comparison  we  should  have  to  start  the  Referee 
himself  on  a  very  long  course  indeed,  which  he  would  have  to  compass  at  a  fright  • 
ful  pace,  with  the  oonsequenoe  that  the  poor  pedestrian  woald  be  drawn  far 
away  from  his  circular  path,  and  that  in  his  endeavoars  to  maintain  the  same 
relative  position  towards  the  central  object,  his  real  journey  would  become  a 
slightly  sinuoua  line  instead  of  a  series  of  rings. 
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"  If  ft  perfectly  exaot  representation  of  the  moon's  path  were  made  in 
Tory  fine  wire  on  a  tolerably  larjfe  scale,  it  woald  require  the  nioest 
scrutiny  to  distinguish  the  wire  ourre  from  a  perfect  oirole.  Again,  if  we 
represented  the  earth's  path  by  a  oirole  a  foot  in  diameter  made  of  wire  one- 
thirtieth  of  an  inch  in  thiokoess  the  moon's  path  would  be  wholly 
included  within  the  substance  of  that  wire  passing  alternately  dose  to  its 
inaerlside  and  its  oater  side,  at  points  diriding  the  ring  nearly  into  twenty- 
fiire  equal  parts." 

The  accompanying  diagrams  are  intended  to  illustrate  this. — Let  us  sup- 
pose the  earth's  orbital  velocity  to  be  far  less  than  it  is  and  we  shall  easily 
picture  to  ourselres  the  chain  of  loops  which  the  moon  might  then  describe. 
Such  a  chain  of  loops  was  at  one  time  supposed  accurately  to  represent  her 
real  path.  The  waving  line  here  shewn  (whioh  however  I  must 
beg  you  to  understand  is  a  gross  exaggeration  and  parody  of  the  moon's  own 
waving  line)  will  serve  to  explain  how  her  course  is  distorted  from  the 
oironlar  to  the  serpentine  figure. 

The  beginning  and  end  of  this  race  has,  as  we  have  seen,  been  the  point 
at  which  the  moon  hangs  immediately  in  a  line  between  the  earth  and  the 
son,  and  if  the  moon's  orbit  lay  in  the  same  plane  as  that  of  the  earth  round 
the  sun,  it  would  follow  that  at  every  new  moon  we  should  have  an  eclipse  of 
the  sun  and  at  every  full  moon  an  eclipse  of  the  moon ;  indeed  the  glory  of 
the  really  full  moon  would  be  lost  to  us.  But  these  two  orbits  lie,  as  we 
have  already  seen  at  an  angle  to  each  other,  and  this  angle  is  nearly  constant. 
The  moon  therefore  passes  across  the  ecliptic  twice  in  every  lunation,  and  it 
is  only  when  these  points  of  crossing,  called  the  nodes,  align  themselves 
with  the  sun  and  the  earth,  that  a  solar  or  lunar  eclipse,  as  the  case  may 
be,  is  occasioned,  and  so  accurately  are  these  points  ascertained  that  a 
pennyworth  of  AlmftTiao  gives  us  the  desired  information  for  any  twelve 
months. 

The  apparently  circular  but  really  serpentine  journey  of  the  moon  is  not 
maintained  at  one  invariable  distance  from  the  earth,  it  takes  the  shape  of 
an  oval  rather  than  of  a  circle,  the  earth  occupying  one  of  the  foci  of  the 
ellipse.  The  greatest  distance  between  the  centres  of  the  two  bodies  is 
nearly  65  semi-diameters  of  our  globe,  the  least  distance  nearly  58  semi- 
diameters  ;  the  mean  distance  being  a  little  over  60  of  these  measures.  Now 
if  the  distance  of  the  centre  of  the  moon  from  the  centre  of  the  earth  be,  in 
round  numbers,  240,000  miles  and  the  equatorial  diameter  of  our  earth  be 
about  8000  miles  it  follows  that  30  globes  such  as  ours  piled  one  on  another 
would  reach  to  the  moon.  If  we  could  unbuckle  the  girdle  of  the  equator, 
shake  it  out  to  its  full  extent,  and  run  out  nine  times  its  length  on  an 
imaginary  tape,  that  measure  would  nearly  suffice  for  the  distance. 
If  we  could  start  the  Flying  Dutchman  on  an  uninterrupted  journey,  at  » 
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speed  of  60  miles  an  hour,  the  passengers  would  be  enabled  in  abont  half  a 
year's  traTelling  to  alight  at  a  lunar  Bailway  Stationi  whose  title,  it  is  to  be 
hoped,  would,  on  their  arrival,  be  proclaimed  in  aooents  more  intelligible 
than  those  which  greet  onr  ears  from  earthly  platforms.  Bat  perhaps  even 
a  more  striking  proof  of  the  oomparative  nearness  of  onr  satellite,  is  one 
whioh  at  the  same  time  oorreots  the  mental  illusion  under  which  the  moon 
at  its  rising  appears  to  have  a  greater  magnitude  than  that  which  she 
assumes  when  hanging  in  the  mid-vault  of  heaven.  A  like  illusion  afieots 
the  sun  also,  and  the  following  is  an  explanation  of  it  from  the  pen  of  a  high 
soientifio  authority. 

**  The  explanation  of  this  singular  effect,   in    which    all    astronomers 
appear  to  concur,  refers  it  to  mental  and  not  optical  causes ;    strictly  speak- 
ing it  is  not  an  optical  illusion.    The  error  is  one  of  the  mind  and  not  one  of 
the  senses.    The  estimate  whioh  we  form  of  the  actual  magpiitude  of  any 
visible  object  depends  on  a  comparison  of  the  apparent  magnitude  which 
that  object  presents  to  the  eye  with  the  distance  at  whioh  we  imagine  it  to 
be.    Thus  if  there  be  two  objects,  buildings  for  example,  whioh  have  to  the 
eye  the  same  apparent  height,  but  which   we    know    or    believe  to  be  at 
different  distances  from  us,  we  instinctively  and  without  any  operation  of 
the  judgment,  of  which  we  are  conscious,  conceive  that  which  is  more  distant 
to  be  the  largest.     To  apply  this  reasoning  to  the  sun  or  moon  we  have  to 
consider  that  when  either  of  these  objects  is  in  the  horison  a  portion 
at  least  of  the  space  between  it  and  the  eye  is  occupied  by  a  series  of  objects 
with  the  magnitudes  and  relative  positions  of  which  we  are  familiar,  we  are 
therefore  enabled  to  make  some  estimate  of  a  portion  of  the  space  that  inter- 
venes between  the  eye  and  the  object.    But  when  the  object  is  in  a  more 
elevated  position  in  the  firmament,  no  part  of  the  intervening  distance  is 
thus  spaced  out,  and  we  are  accustomed  to  consider  the  object  neaxer  to  the 
eye.    Conceding  this,  then  it  will  be  asked  how  it  explains  the  universal 
impression  of  the  enormously  large  disk  of  the  sun  or  moon  when  rising  or 
setting ;  the  answer  is,  that  when  in  or  near  the  horizon  the  mind  is  impressed 
with  the  idea  that  the  distance  of  these  objects  is  much  greater  than  when  on 
the  meridian  and  that  their  apparent  magnitude  being  the  same,  the  real 
magnitude  is  judged  to  be  greater  in  the  same  proportion  as  the  distance  is 
supposed  to  be  greater.    Thus  if  we  are  impressed  with  the  notion  that  the 
Bun  seen  in  the  horizon  is  twice  as  distant  as  the  sun  seen   in  the  meridian^ 
we  shall  infer  its  diameter  to  be  twice  as  great  since  it  appears  the  same, 
and  if  its  diameter  is  twice  as  great,  its  apparent  superficial  magnitude  will 
be  four  times  as  great." 

Buch  is  the  explanation  which  the  astronomers  offer  us,  and  in  which  we 
are  told  they  all  concur.  It  would  be  flat  heresy  to  question  the  efficacy  of 
a  the^zy  promulgated  under  sutdi  authority,  but  whether  it  oaxries  iiwmttiiiftixi 
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ooaTiotioii  to  the  understanding  of  thoae  who  are  the  habitual  Tiotims  of  the 
mental  illnsion  which  it  proposes  to  solve,  is  not  so  absolutely  certain. 

Whateyer  may  be  the  case  with  the  sun,  whose  immense  distance  from 
the  earth  reduces  to  insignificance  any  approach  towards  him  which  is  made 
by  any  given  portion  of  the  globe,  in  virtue  of  its  dinmal  rotation,  this  rota- 
tion has  a  very  appreciable  effect  in  onr  relations  to  the  moon. 

Scientifically  measured,  the  disk  of  the  moon  at  midnight  exceeds  in 
apparent  diameter  that  of  the  same  disk  when  seen  on  the  horizon.  And  if 
it  be  remembered  that  this  change  of  position  on  the  part  of  the  moon 
indicates  a  quarter  of  a  turn  by  the  earth  on  its  own  axis,  we  shall  recognise 
that  by  this  process  any  individual  observer  has  by  midnight  materially 
reduced  the  distance  which  at  sunset  lay  between  him  and  the  moon. 

The  diameter  of  the  earth  may  be  taken  to  measure  in  round  numbers 
8000  miles.  By  midnight  therefore  a  person  stationed  near  the  equator  has 
been  carried  forward  half  that  distance  towards  any  celestial  object  which  at 
6  o*olook  in  the  evening  he  saw  on  the  eastern  horizon.  In  the  case  under 
consideration  this  semi-diameter  forms  no  less  than  one  sixtieth  part  of  the 
whole  distance.  Such  a  proportion  appears  perhaps  insignificant  when 
applied  to  small  measures  of  length.  At  an  Archery  meeting  for  instance 
the  most  sensitive  of  bowmen  would  not  be  disconcerted  if  by  any  mis- 
adventure the  60  yards  distance  had  been  set  out  three  feet  short  At  a  rifle 
range  it  would  not  be  perceptibly  easier  to  score  a  buirs-eye  at  590  yards 
than  at  600.  As  we  magnify  distances,  however,  the  proportion  rises  in 
importance.  A  SO-yards  lead  towards  the  close  of  a  mile  walking  race  would  not 
be  a  contemptible  advantage.  A  boat's  length  suffices  on  the  course  between 
Putney  and  Mortlako  to  make  all  the  difference  between  victory  and  defeat 
while  on  many  of  our  great  race  courses  a  fortune  may  change  hands  on  a 
question  of  hardly  more  than  a  few  inches. 

The  considerable  changes  thus  brought  about  in  the  course  of  six  hours,  in 
the  relative  position  of  an  observer  and  the  moon  have  been  most  ingeniously 
turned  to  account  in  the  production  of  stereoscopic  views  of  the  latter, 
exhibiting  for  instance  the  full  moon  as  a  globe  and  not  as  a  flat  shield. 

It  is  no  part  of  my  purpose  to  venture  on  a  mangled  explanation  of  the 
Binocular  Parallax,  but  we  are  all  aware  that  the  relief  or  prominence  which 
characterizes  objects  seen  through  the  stereoscope,  the  natural  manner,  that 
is,  in  which  any  object  near  at  hand  stands  forward  and  distinguishes  itself 
from  the  objects  behind  it,  is  obtained  by  an  imitation  of  human  vision,  by 
the  simultaneous  exhibition  of  separate  views  of  the  same  scene, 
those  in  fact  taken  respectively  by  the  right  and  left  eyes,  and  by 
such  an  arrangement  of  these,  that,  seen  together,  they  form  but 
a  single  picture,  with  all  the  delicate  gradations  of  distance  which 
in    the   actual    soene   itself    assert    themselves     by    virtue    of    being 


looked  at  by  two  eyes  at  onoe.  Now  the  cUflezent  riewB  whioh  as  we 
have  already  desoribed  we  do  aotoally  obtain  of  the  moon's  iUominated 
snrfaoe  have  enabled  skilful  photographers  to  take  piotnres  containing  jost 
snffioient  dissimilarity  to  produce  the  stereoscopic  effect,  and  stereosoopio 
slides  so  prepared,  afford  illustrations  of  lunar  objects  on  a  small  scale  in  a 
yery  striking  and  realistic  manner. 

But  it  is  to  the  telescope  that  we  are  mainly  indebted  for  the  now  con- 
siderable sum  of  knowledge  which  we  possess  concerning  the  moon's  physical 
elements  and  external  appearance.  Even  a  pair  of  Binocular  Field  Glasses 
steadily  lodged  on  a  substantial  rest,  brings  within  range  a  good  deal  of  the 
lunar  topography,  while  with  a  telescope  of  moderate  power  much  accurate 
observation  may  be  taken.  Such  an  instrument  instantaneously  dispels  the 
impression  of  superficial  smoothness  or  flatness  which  the  naked  eye 
receives.  The  lunar  sur^e  is  at  once  perceived  to  be  stamped  and  pitted 
all  over  (save  in  certain  tracts  comparatively  undisturbed)  with  rings  and 
cavities,  the  contents  of  which  appear  to  have  been  industriously  piled  up  round 
their  outer  edges. 

These  cavities  and  ridges  are  of  infinite  variety  in  size,  shape,  and  disposi- 
tion. To  a  person  acquainted  with  the  circular  and  oval  earthworks  on  the 
Wiltshire  Downs  the  suggestion  is  irresistible  that  some  extinct  races  of  lunar 
aborigines  must  have  been  very  hard  at  work  indeed  in  studding  the  whole 
available  area  of  their  planet  with  circular  intrenchments,  in  the  centre  of 
which  in  many  instances  they  appear  to  have  raised  one  or  more  conical  mounds: 
very  large  Barbary  Castles,  with  very  large  Silbury  Hills  in  the  middle  of 
them.  It  is  interesting  to  know  that  Kepler  himself  entertained  some  such 
notions,  which  of  course  have  long  since  made  way  for  the  generally  accepted 
explanation  that  these  rings  have  their  origin  in  volcanic  action. 

The  diagrams  borrowed  entirely  from  Mr.  Nasmyth's  valuable  monograph 
are  an  attempt  to  pourtray  in  perspective  a  normal  lunar  crater,  and  to 
illustrate  in  section  the  operation  by  which  such  craters  probably  came  into 
being.  Mr.  Nasmyth  explains  in  detail  the  conditions  under  which  the  crust 
of  the  moon's  surface  "  starred  "  by  the  solidification  of  sub-surface  matter 
gave  way  at  last  and  allowed  the  forcible  ejection  of  the  lunar  equivalent  of 
lava.  Propelled  to  an  immense  height  above  the  surface  (and  we  shall  have 
to  recur  to  the  question  of  lunar  gravitation)  the  ejected  matter  would  fall 
in  wide  sweeping  circles,  and  such  a  hail  of  stone  and  ashes  continuously 
maintained  during  a  lapse  of  time,  the  duration  of  which  we  have  no  means 
of  estimating,  may  well  have  sufficed  to  raise  circular  mountain  chains  of 
stupendous  dimensions.  So  fierce  a  bombardment  maintained  indefinitely 
and  without  intermission  could  not  fail  to  wear  out  what  we  may  call  the 
mouth  of  its  cannon ;  the  central  point,  at  which  the  topmost  crust  of  the 
moon  at  last  yielded  to  the  eruptive  energy  from  belowy  must  soon  have 
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booome  widened,  iinfcil  a  large  amphitheatre  was  at  last  soooped  oat ;  the 
exoairated  strata  serring  to  oontribute  to  the  apraUing  of  the  hage  parapets 
of  igneona  rook  of  which  we  have  been  speaking.  Bat  as  the  terrible 
oannonade  at  last  wore  itself,  oat  the  missiles  woald  fail  of  their  original 
range ;  fedling  farther  and  farther  within  the  parapet  they  woald  roll  down 
its  interior  slopes  and  serve  to  fill  ap  again  the  amphithealire,  from  the 
middle  of  whioh  they  had  been  expelled.  At  last  too  the  limit  ox  projection 
wonld  beoome  so  redooed,  that  the  powerfal  dispersioii  of  early  days  woald 
shrink  to  a  very  modest  fountain,  which  in  time  wonld  sabside  altogether, 
hftTing  managed  io  raise  for  itself  sach  a  monamental  cone  as  is  to  be  found 
in  the  centre  of  a  majority  of  those  oircolar  mountain  chains. 

Bat  these  central  cones  are  by  no  means  inyariable  featnres  in  the 
lunar  oraters,  indeed  it  would  seem  as  if  eyery  possible  diyersity  of  fdrm, 
within  certain  typical  limits,  had  been  exhibited.  Some  of  the  craters  are 
conical  abysses,  of  whioh  the  lowest  depths  (especially  at  the  poles)  are  pro- 
bably never  reached  by  the  solar  rays.  While  on  the  other  hand  some  of  the 
polar  peaks  are  so  placed  that  their  summits  are  neyer  withdrawn  from 
sunshine.  In  other  instances  the  cayities  if  originally  existing  haye  since 
become  filled  up,  and  instead  of  an  excayation  or  an  eminence  we  find  a 
oomparatiyely  smooth  and  eyen  floor.  The  magnificent  and  interesting 
crater  named  Plato  is  an  example  of  the  last  mentioned  type.  Within 
moantain  fortifioatioos  rauging  to  heights  varying  from  4000  to  8000 
feet  it  encloses  a  level  enceinte  seventy  miles  in  diameter,  known  as 
among  the  darkest  epota  of  the  moon^s  BwcSaae.  Copemiousi  on  the 
other  hand,  with  a  diameter  of  forty-six  miles,  has  a  central  cone  %4M 
feet  high.  In  the  remarkable  trio  of  Theophilus,  Gyrillus,  and  Catharina 
are  found  examples  of  both  types.  Oatharina,  with  a  diaaieter  of  6t 
miles  has  no  oonoi  but  the  mountain  chains  which  enclose  the  vast  plain 
reach  an  altitude  of  18,000  feet.  Of  Oyrillus  the  diameter  is  60  miles  $  of 
Theophilus,  64 ;  their  central  cones  being  6,800  and  6,200  in  height.  Tyoho,  a 
magnificent  circular  crater,  whioh  occupies  in  southern  latitudes  a  brilliant 
region  easily  discernible  by  the  naked  eye,  has  a  diameter  of  64  miles,  and  a 
depth  of  16,400  feet  from  the  ridge  of  the  rampart  to  the  surf^MM  of  the  plateau 
which  it  suzroundsi,  whence  rises  a  grand  central  oone  6,000  feet  high. 
This  region  is  one  which  affords  some  compensation  f6r  the  othenrise 
rather  flat  and  uninteresting  elevation  which  the  moon,  when  at  the  fdU, 
opposes  to  the  telescope ;  while  in  other  regions  the  full  moon  seems  to 
repay  telescopic  observation  with  little  but  a  blinding  glarai  the  oountzy 
round  Tycho  abounds  in  brilliant  radiating  streaks,  which,  taking  him  for  a 
centre  hold  their  way  for  miles  upon  miles  in  divergent  directions. 

The  valley  in  the  Alps  is  about  76  miles  long  and  six  miles  wide  in  the 
broadest  part    These  mountains  attain  an  eleyation  of  10,000  feet.    More 
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imporfca&t  is  the  ohain  of  the  Appenninos,  ranging  in  length  from  end  to  end 
450  miles,  with  peaks  reaching  an  altitude  from  18,000  to  20,000  feet. 

All  appearanoes  tend  to  shew  that  Yoloanic  action,  potent  or  feeble, 
exerted  itself  again  and  a^in  at  the  same  spot  at  different  inteirab  of  time ; 
small  craters  are  fomid  inside  larger  ones,  nay  sometimes  on  therery  ramparts 
themselves,  and  the'flat  plains  of  which  we  hare  spoken  were  no  donbt  in 
many  instances  formed  by  the  ezndation  and  subsequent  cooling  of  lava 
within  the  basin  of  the  mountains];  in  one  unique  instance  this  welling  up 
of  lava  has  filled  the  basin  to  the  yery  brim,  leaving  at  a  lofty  elevation  a 
vast  table-land,  the  descent  from  which  on  any  side  can  only  be  made  by  the 
precipitous  crags  which  serve  to  compose  its  pedestal. 

Curvilinear  fig^ures  seem  to  have  had  a  special  charm  for  the  moon,  they 
recur  again  and  again,  and  almost  every  feature  of  the  surface  seems  to  have 
conformed  to  the  prevailing  fashion.  The  craters  large  and  small  partake  of  it. 
Considerable  areas,  the  boundaries  of  which  cannot  confidently  be  ascribed 
to  such  agencies  as  those  which  we  have  already  been  illustrating,  are 
circular  in  form  and  this  universal  model  reg^ates  even  the  shores  of  the 
large  open  tracts  which  in  the  first  days  of  telescopic  observation  received 
the  misnomer  of  seas.  Later  investigations  banished  alike  the  idea  of  seas 
or  of  an  atmosphere  (such  as  we  know)  for  the  moon.  But  when  the  early 
observers  turned  their  glasses  of  limited  power  upon  the  lunar  surface  they 
perceived  not  only  the  elevations  and  depressions,  the  mountains  and  valleys 
of  the  moon,  but  they  became  aware  that  between  and  around  these  there 
were  placed  immense  level  spaces  of  darker  colour  than  the  adjacent 
continents,  and  apparently  of  smooth  surface.  What  wonder  then  that  they 
formed  the  opinion  that  these  must  be  lunar  oceans,  and  such  they  accord- 
ingly pronounced  them.  Nor  were  they  sparing  of  euphemistic  appellations  ; 
The  Sea  of  Serenity,  the  Sea  of  Tranquillity,  the  Sea  of  Fecundity,  the  Sea 
of  Nectar,  the  Bay  of  Bainbows,'are  titles  whose  agreeable  suggestions  out- 
weigh any  unpleasant  associations  which  might  be  conjured  up  by  those  of 
the  Sea  of  Clouds  and  the  Ocean  of  Storms.  An  equally  attractive 
vocabulary  is  that  of  the  names  by  which  the  craters  and  mountain  chains 
are  dignified.  Of  the  latter  we  find  the  Alps,  the  Appennines,  and  the 
Caucasus;  while  the  former,  a  numerous  host,  borrow  their  titles  each 
from  some  distinguished  leader  in  the  domain  of  philosophy  or  letters. 

But  the  notion  of  seas  g^ve  way  before  higher  magnifying  powers 
and  more  exact  observations.  The  smooth  areas  proved  after  all  to  be  only 
smooth  by  comparison.  Their  surfaces  were  found  to  be  rent  and  wrought 
in  like  manner,  only  in  minor  measure,  as  were  those  of  the  so-called  the 
continents.  .  And  it  may  be  that  dots  now  scarcely  perceptible,  with  which 
these  areas  are  studded,  may  under  yet  higher  powers  be  found  to  reproduce 
on  a  smaller  scale  all  the  familiar  features  of  the  larger  craters. 
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The  ezistenoe  too  of  large  expftnses  of  water  would  pre-snppoBe  the 

existence  of  an  atmosphera  such  as  might  arrest  evaporation  and    might 

restore  to  the  surface  in  the  form  of  rain,  the  moisture  driven  from  it  by  the 

action  of  heat,  rescued  in  its  flight  by  atmosphere,  and  there  collected  into 

clouds.  There  are  many  occasions  on  which  an  atmosphere  such  as  we  possess 

could  not  faU  to  declare  itself  if  any  s  nrrounded  our  satellito.      ¥^en  during 

an  eclipse  of  the  sun  the  black  disk  of  the  moon  begins  to  invade  the  blazing 

orb,  the  presence  round  the  former  of  any  coating  of  air  would  produce  a 

refraction  of  the  sun's  rays,  which  could  not  escape  detection.    A  similar 

effect  would  ensue  upon  the  occultation  of  any  star  by  the  passage  across 

it  of  the  dark  limb  of  the  moon.      No  such  refraction  has  been  observed. 

Again  the  perfect  clearness  with  which  the  terminator  or  frontier  between 

light  and  darkness   is  visible,  is   inoonsistont  with  the    existence  of   an 

appreciable  atmosphere.      If  any  such  atmosphere  were  present,  it  could 

hardly  ftiil  that  the  border  land  between  light  and  darkness  would   be 

obscured  by  clouds.    For  the  passage  from  light  to  darkness  on  the  moon 

is  equivalent  to  a  passage  from  glowing  heat  to  an  icy  cold  of  which  we  can 

have   no   conception.        Such  a  change  would  infallibly  produce  all  the 

evidence  of  atmospheric  disturbance,  which  could  not  but  ensue  upon  the 

rapid  transition  from  a  condition  of  evaporation  and  expansion  to  one  of 

extreme  condensation.  For  the  days  and  nights  of  the  moon  are  serious  units 

of  time;  each  lasting  over  a  fortnight.      For  nearly  fifteen  days  do  the  un- 

tempered  rays  of  the  sun  pour  down  upon  hill  and  plain  with  a  fierce  heat 

exceeding  a  hundred-fold  the  extreme  temperature  of  our  own  torrid  zone, 

for  a  like  interval  is  there  unbroken  night  in  which  the  accumulated  beat  is 

rapidly  dispersed  by  radiation,  to  be  succeeded  by  an  Arctic  rigour  compared 

with   which  the  climate  of  our  own  North  Pole  would  be   genial.      But 

no  such  atmospheric   disturbance  has  ever  been  witnessed,  and  the  pre* 

sumption  is  overpowering  that  the  moon  lacks  altogether  an  atmosphere 

bearing  any  analogy  to  our  own. 

If  that  be  so,  if  the  wild  coxmtry  which  we  have  been  describing 
alternately  scorched  jwith  heat,  and  reduced  to  indescribable  cold,  does  indeed 
support  any  living  inhabitants,  they  must  be  fashioned  on  a  model  with  which 
we  are  wholly  unacquainted.  The  belief  then  is  very  general  that  the  moon 
is  uninhabited,  but  we  naturally  ask  what  is  the  extent  to  which  telescopic 
investigation  can  be  relied  on  to  determine  the  question. 

First  let  us  take  note  that  systematic  observation  with  the  telescope 
demands  unlimited  patienca  and  perseverance,  Mr.  Proctor  writes : — **None 
but  those  who  have  tried  the  experiment  can  believe  how  seldom  the 
astronomer  has  a  really  dark  clear  night  with  the  atmosphere  in  good  condi- 
tion for  observing.  I  have  myself  had  occasion  to  note  this  circumstance 
somewhat  markedly,  for  I  have  desired  to  gauge  the  star  depths  with  a  vexy 
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fine  refleoting  telescope  kindly  plaoed  at  my  diBposal.  But  when  I  set  asidft 
those  nights  when  twilight  continnes  all  the  night,  those  when  the  moon 
shineSi  cloudy  or  hazy  nights,  and  nights  when  the  air  is  disturbed  and 
unfit  for  telescopic  work,  I  find  the  time  really  available  for  this  special 
work  amounts  only  to  a  few  hours  in  each  year," 

But  the  question  remains,  what  is  the  extent  of  the  magnifying  power 
which  can  be  brought  to  bear  on  the  moon.  We  cannot  do  better  than  cite 
tiie  opinion  of  Mr.  Nasmyth,  whose  designs  we  have  so  unscrupulously 
jnrated.  He  says : — "  We  haye  alluded  somewhat  indefinitely  to  high  powers, 
and  an  enquiring  but  unaatronomioal  reader  may  reasonably  demand  some 
information  upon  this  point.  It  might  have  been  instmctiye  to  have  cited 
the  Tarious  details  that  may  be  said  to  come  into  yiewwithprogressiTe 
increases  of  magnification.  But  this  would  be  an  all  but  impossible  task  on 
account  of  the  varying  conditions  under  which  all  astronomical  observations 
must  necessarily  be  made.  When  we  come  to  delicate  tests  there  are  no 
standards  of  telescopic  power  and  definition.  Assuming  the  instrument  to 
be  of  good  size  and  high  optical  character,  there  is  yet  a  powerful  inflnant 
of  astronomical  definition  in  the  atmosphere  and  its  variable  state.  Upon 
two-thirds  of  the  clear  nights  of  the  year  the  finest  telescopes  cannot  be  used 
to  their  full  advantage  because  the  minute  fiutterings  resulting  from  the 
passage  of  the  rays  of  light  through  moving  strata  of  air  of  different 
densities  are  magnified  just  as  the  image  in  the  telescope  is  magnified,  and 
only  the  grosser  features  are  left  visible.  And  supposing  the  telescope  and 
atmosphere  in  good  state,  there  is  still  an  important  point,  the  state  of  the 
observer's  eye,  to  be  considered.  After  all  it  is  the  eye  that  sees,  and  the 
best  telescopic  assistance  to  an  untrained  eye  is  of  small  avail.  The  eye  is 
as  susceptible  of  education  and  development  as  any  other  organ.  To  a 
tutored  eye  a  great  deal  is  visible  with  a  comparatively  low  power,  and 
practised  observers  strive  to  use  magnifying  powers  as  low  as  possible  so  as 
to  diminish,  as  far  as  may  be,  the  evils  arising  from  an  untranquil 
atmosphere.  With  a  power  so  small  as  80  or  40  many  exceedingly  delicate 
details  on  the  moon  are  visible  to  an  eye  that  is  familiar  with  them  under 
higher  powers.  With  200  we  may  say  that  every  ordinary  detail  will  come 
out  under  favourable  conditions,  but  when  minute  points  of  structure,  mere 
nooks  and  comers  as  it  were,  are  to  be  scrutinized,  800  may  be  used  with 
advantage.  Another  hundred  diameters  aknost  passes  the  practical  limit, 
unless  the  air  be  not  merely  fine,  but  superfine,  the  details  become  '*  olothy  " 
and  tremulous ;  the  extra  points  brought  out  by  the  increased  power  are 
then  only  caught  by  momentaiy  glimpses,  of  which  bat  very  few  are 
obtained  during  a  lengthy  period  of  persistent  scrutiny.  We  may  set  down 
260  as  the  most  useful  and  850  the  most  effective  power  that  can  be  employed 
upon  the  particular  work  of  which  we  are  treating.    Could  every  detail  on 
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the  xnoon  be  thoxonghly  and  reliably  represented  as  this  amount  of  magnifioa- 
tion  shows  it,  the  resnlt  would  leave  little  to  be  wished  for.  Bnt  it  may  be 
asked  by  some,  what  is  the  absolute  effect  of  snoh  powers  as  those  we  have 
spoken  of  in  bringing  the  moon  apparently  nearer  to  onr  eyes  ?  And  what 
is  the  actual  size  of  the  smallest  object  visible  under  the  most  favourable 
oironmstanoes  P 

"  Perhaps  the  smallest  angle  that  the  eye  can,  without  assistance, 
appreciate,  is  half  a  minute,  and  since  there  are  60  seconds  in  a  minute,  it 
follows  that  we  must  magnify  a  spot  a  second  in  diameter  upon  the  moon 
thirty  times  before  we  can  see  it,  and  since  a  second  represents  rather  more 
than  a  mile,  really  about  2000  yards,  on  the  moon,  as  seen  from  the  earth 
the  smallest  object  visible  with  a  power  of  30  will  be  this  number  of  yards 
in  diameter  or  breadth.  To  see  an  object  200  yards  across  we  should  require 
to  magnify-  it  300  times,  and  this  would  only  bring  it  into  view  as  a  point ; 
20  yards  would  require  a  power  of  3000,  and  one  yard  60,000  to  effect  the 
same  thing.  Since,  as  we  have  said,  the  highest  practicable  power  with  our 
present  telescopes,  and  at  ordinary  terrestrial  elevations,  is  350  or,  for  an 
extreme,  say  400,  it  is  evident  that  the  minutest  lunar  object  or  detail  of 
which  we  can  perceive  as  a  point  must  measure  about  150  yards,  to  see  the 
form  of  an  object  so  as  to  discriminate  whether  it  be  round  or  square  it 
would  require  to  be  probably  twice  this  size.  Arago  put  this  question  into 
another  shape.  The  moon  is  distant  from  us  237,000  miles  (mean).  A 
magnifying  power  of  1000  would  shew  us  the  moon  as  if  she  were  distant 
287  miles  from  the  naked  eye. 

2000  would  bring  her  within  118  miles 

4000  „  „  59     „ 

Mont  Blano  is  visible  to  the  naked  eye  from  Lyons  at  the  distanoe  of  about 
100  miles ;  so  that  to  see  the  mountains  of  the  moon  as  Mount  Blanc  is  seen 
from  Lyons  would  require  the  impracticable  power  of  2500." 

We  have  said,  as  yet,  but  little  about  the  dimensions  of  the  moon.  The 
diameter  may  be  stated  to  be  2153  miles,  which  means  of  course  the 
diameter  of  the  disk  which  constantly  faces  us.  What  may  be  the  moon's 
diameter  on  a  line  drawn  from  the  centre  of  our  globe  through  the  centre 
of  hers  is  another  question  which  depends  on  the  form  which  the  total  mass 
assumes.  There  seems  reason  to  believe  that  .the  form  cannot  be  that  of  a 
sphere,  it  can  hardly  be  doubted  that  the  constancy  with  which  the  moon 
turns  towards  us  ever  the  same  hemisphere,  originates  in  a  preponderance  of 
matter  in  our  half  of  the  moon.  Our  half,  if  the  expression  may  be  allowed, 
if  heavily  handicapped  as  compared  with  the  other.  Nor  can  it  be  lightly 
questioned  that  our  globe  is  responsible  for  this  disparity  of  contents.  The 
powerful  attraction  which  the  earth  exeroises  upon  the  moon  must,  at  a  time 
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when  the  latter  was  yet  in  a  plastic  condition,  have  warped  and  drawn  the 
slowly  solidifying  mass  and  probably  thns  moulded  into  somewhat  the  shipe 
of  an  egg,  the  oooling  matter,  which,  bat  for  such  interference,  wonld  haye 
been  content  to  roll  itself  over  and  over  into  a  billiard  ball.  The  lunar 
surface  which  we  look  down  upon  is  probably  that  of  an  elevated  dome  rather 
than  of  a  true  hemisphere. 

If  such  be  the  case,  if  the  quantity  of  the  moon's  mass,  which  we  regard, 
be  drawn  out  of  the  spherical  form,  the  presumption  is  strong  that  some 
compensating  modification  has  overtaken  the  half  of  the  moon  which  is  with- 
drawn from  our  vision,  but  the  difficulty  of  estimating  the  measurement  of 
the  diameter  which  we  are  considering  will  be  apparent  when  we  remember 
that  as  to  the  form  which  the  other  side  of  the  moon  may  have  assumed  we 
possess  no  certain  knowledge. 

Concerning  this  invisible  side  of  the  moon  much  imaginative  ooojeotnre 
has  been  hazarded.  If  some  speculators  have  peopled  it  with  inhabitants, 
others  (no  doubt  with  equal  reason)  have  transferred  to  it  the  seas  and 
oceans  which  are  denied  to  our  side.  Others  again  have  gone  the  length  of 
asserting  that  if  we  could  peep  over  the  shoulders  of  our  side  we  should 
discover  nothing  but  an  immeuse  depression,  a  vast  cavity,  in  fact  that  the 
moon,  as  we  see  it,  is  but  a  hollow  cone.  These  wild  imaginations  rest  on 
no  proof  and  do  not  invite  serious  discussion.  There  seems  little  room  to 
doubt  that  the  unseen  regions  of  the  moon  resemble  in  the  main  the  portion 
which  we  are  able  so  minutely  to  examine. 

It  would  be  a  natural  consequence  that  an  attractive  force  capable  of 
distorting  the  lunar  sphere  would  persistently  retain  its  hold  on  the  undue 
share  of  matter  which  it  had  gathered  within  its  grasp.  If  the  moon  had 
been  able  to  assume  the  spherical  form  it  might  have  spun  round  on  its  axis 
at  a  higher  velocity  than  that  which  it  at  present  achieves  bat  so  soon  as  it 
became  a  settled  matter  that  the  dome  which  our  earth  had  been  instrumental 
in  modelling  was  to  remain  always  pointing  towards  us,  so  soon  did  it  follow 
as  a  matter  of  necessity  that  the  moon's  axial  rotation  and  her  orbital  revolu- 
tion should  be  completed  in  precisely  the  same  period. 

But  to  return  to  the  moon's  dimensions,  the  area  of  the  visible  hemisphere 
is  7,828,500  square  miles  so  that  the  area  of  the  whole  moon  is  estimated  to 
be  14,657,000  square  miles,  the  density  is  a  little  more  than  three  times  that 
of  water  while  the  force  of  gravitation  at  the  surface  equals  only  aboat  one- 
sixth  of  that  exercised  by  our  globe  on  its  own  occupants  and  terrestrial 
features.  This  low  power  of  attraction  admits  therefore  of  displacement  from 
the  moon*s  surface  to  an  extent  unknown  upon  earth.  If  five  feet  be  an  easy 
high  jump  among  mundane  mortals  the  lunar  althlete  would  clear  his  thirty 
feet  with  equal  unconcern.  The  range  of  lunar  artillery  would  be  something 
frightful  to  think  of,  the  more  so  as  the  flight  of  their  projectiles  would  be 
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nnimpeded  by  any  friotion  with  palpable  atmosphere.    These  conditions  have 

immense  significance  when  we  hare  to  consider  the  traces  of  ernptire  energy 

which  the  moon's  surface  everywhere  exhibits. 

Nor  is  the  moon  of  altogether  despicable  size  compared  with  some  of  her 

neighbonrs.   The  following  may  be  taken  as  comparative  values  of  Magnitude 

and  Mass:^ 

Magnitude.  Mass. 

Earth..... 1,000  1,000 

Yenns • 866  886 

Mara 168  118 

Mercury    ...Mt ..a •••••.         68  86 

Moon 20  12 

Thus  it  will  be  seen  that  although  the  moon  be  markedly  inferior  to 
the  other  four  planets,  yet  Mercury  does  not  exceed  her  either  in  magnitude 
or  mass  in  a  degree  equal  to  that  by  which  the  Earth  or  even  Venus  exceed 
Mercury. 

Passing  by  the  speculations  as  to  the  causes  which  gave  the  moon  her 
own  individuality  and  launched  her  on  a  separate  but  subordinate  career— 
whether  for  instance  she  be  indeed  bone  of  our  bone,  and  flesh  of  our  flesh ; 
a  rib,  not  silently  drawn  from  us  in  slumber,  but  forcibly  dashed  out  of  our 
tide  by  the  impact  of  some  erratic  body  in  times  when  as  yet  our  existence 
was  one  of  chaotic  nebulosity— leaving  these  conjectures  for  the  present 
we  may  yet  turn  our  attention  to  some  of  the  friendly  functions  which  the 
moon  has  for  ages  been  discharging  on  our  behalf.  Her  benefits  to  us  as  a 
nocturnal  luminary  are  so  intermittent  as  to  lose  a  good  deal  of  their  value, 
nevertheless  they  are  not  to  be  disregarded.  In  times  of  more  primitive  loco- 
motion than  those  of  the  present  day  the  occurrence  of  full  moon  was  selected 
as  the  season  for  friendly  gathering^,  club  assemblies,  or  public  meetings ; 
and  to  this  day  may  there  be  found  Urban  Authorities  who  putting  their  trust 
in  almanacs  'regulate  their  public  lighting  by  the  lunar  phases,  and  give  the 
lamp-Ughter  a  few  dafrs  holiday  (any  density  of  clouds  notwithstanding) 
when  the  parish  lantern  is  or  ought  to  be  on  duty.  But  the  intervals  of 
darkness  to  which  the  moon  periodically  abandons  us  have  their  value  also. 
To  many  persons  the/  are*no  doubt  unfavourable.  The  Swindon  postman, 
for  instance,  as  between  midnight  and  dawn  he  enters,  under  the  shadows  of 
an  uncut  hedge,  upon  half-a-mile  of  newly-laid  flints,  may  well  long  for  the 
rays  o!  even  half  a  moon  $  meanwhile  the  student  of  the  stars  is  accepting 
very  gratefully  the  absence  of  the  moon's  light,  which,  when  present,  suffices 
to  render  extremely  unsatisfactory,  if  not  to  prevent  altogether,  any  of  the 
more  delicate  observations. 

The  Moon  has  so  long  been  credited  with  supreme  jurisdiction  over 
ohanget  of  the  weather,  that  it  goes  to  one's  heart,  even  now,  to  aoknowMgo 
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that  Science  haa  dethroned  her  from  that  sorereig^tj.  The  aBsertion  wai, 
that  change  of  the  weather  do  often  ensue  npon  changes  of  the  moon,  but  this 
statement  though  undeniable  calls  to  mind  a  similar  alleged  sequence  of 
cause  and  effect  in  the  experiences  of  the  Portsmonth  Theatre,  under  the 
management  of  Mr.  Crummies.  That  gentleman  assured  Nicholas  Nioklebj 
that  children  were  frequent  in  their  attendance  at  the  Theatre  whenever  the 
Infant  Phenomenon  was  in  the  piece.  But  as  the  Infant  Phenomenon  per- 
formed industriously  every  erening  the  children  of  Portsmouth  were  without 
choice  in  the  matter.  So  with  meteorology  and  the  moon.  The  latter  passes 
an  existence  of  unceasing  change,  and  the  BngUsh  climate  cannot  be  accused 
of  monotonous  constancy  ;  so  that)  happen  what  will,  no  alteration  in  the 
weather  can  occur  at  a  time  when  the  moon  has  not  some  morement  on  hand 
to  whose  influence  the  alteration  might  by  ingenuity  be  attributed.  Careful 
scientific  experiment  has  however  failed  to  discover  any  law  of  association 
between  the  course  of  the  lunar  phases  and  what  we  call  a  change  in  the 
weather. 

But  it  has  been  the  mariner  who  has  ever  found  in  our  faithful  attendant 
a  trustworthy  and  welcome  guide.    Nothwithstanding  the  variableness  of 
her  passage  across  the  sky  and  the  many  disturbing  influences  which  com- 
plicate the  line  of  that  passage,  her  path  has  been  traced  with  sufficient 
certainty  to  render  her  position  in  the  sky  at  any  given  moment  an  invaluable 
index  from  which  may  be  calculated  the  position  in  longitude  of  a  ship  in 
mid-ocean.    The  determination  of  longitude  is  beset  with  difficulties  which 
do  not  attend  a  reading  of  latitude.  The  nautical  almanac  and  other  tables  in 
the  hands  of  every  navigator,  describe  with  all  needful  precision  the  exact 
hour  observed  at  Ghreeuwich  at  which  the  moon  passes  from  station  to  station 
reckoned  at  sufficiently  short  intervals  along  her  monthly    path.      The 
commander  of  a  vessel  hundreds  of  miles  from  Greenwich  will  not,  it  may 
be  thought,  be  much  benefitted  by  a  record  of  such  observations.    "  But  the 
remedy  is  simple  enough.    It  is  to  set  a  watch  to  Greenwich  time  at  the 
beginning  of  a  voyage  and  refer  to  it  whenever  Ghreenwieh  time  is  wanted. 
The  difficulty  here  is  purely  mechanical.    No  chronometer  can  be  absolutely 
depended  on,  and  if  it  stops  the  navigator  must  resort  to  full  lunar  observationi 
in  all  their  detail  or  give  up  the  hope  of  finding  his  longitude  at  all.    Most 
well  found  ships  carry  three  or  even  more  chronometers,  and  it  is  considered 
unlikely  that  all  should  stop ;  indeed  it  is  supposed  that  the  error  of  one  is 
likely  in  some  degree  to  compensate  the  error  of  another,  as  it  is  against 
the  doctrine  of  chances  that  all  the  errors  should  be  in  the  same  direction* 
No  chronometer  as  yet  made  can  be  trusted  to  go  with  the  same  aoourapy 
tm  an  observatory  clock,  but  their  performance  is  a  wonderful  triumph  of 
human  skill  and  ingenuity." 
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A  few  words  may  not  be  oat  of  place  about  these  almost  perfeot  meohamoal 
time-keepers.  It  is  said  that  the  possibility  of  telling  the  longitude  by 
oarrying  a  time  piece  accurately  giving  the  time  under  a  known  meridian 
was  recognised  so  long  ago  as  the  middle  of  the  sixteenth  century.  The 
imperfect  state  of  horologioal  machines  at  that  time  prerented  the  accom- 
plishment of  the  desig^.  The  idea  however  onoe  suggested  was  valuable 
and  was  realised  some  two  centuries  later. 

'*  Harrison,  an  English  watch-maker,  was  at  last  able  to  produce  a  time- 
piece which  was  sufficiently  accurate  to  gain  the  whole  reward  of  £20,006 
oAered  by  an  Act  of  Queen  Anne.*  He  reported  himself  ready  for  the 
official  trial  in  176  i,  and  set  sail  for  Barbadoes.  On  arrival  the  error  of  the 
ohronomeier  allowing  for  its  given  rate,  was  found  to  be  48  seconds  i  and 
on  the  return  of  the  vessel  to  England  the  instrument  was  but  54  seconds  in 
error,  allowing  for  its  declared  rate.  A  committee  was  then  appointed  by 
the  Board  of  Longitude  to  take  the  machine  to  pieces  and  report  on  its 
oonstmotion.  They  declared  themselves  sati-fied  both  as  to  theory  and 
performance,  and  it  was  decided  that  the  reward  should  be  paid  so  soon  as  a 
maker  could  be  found  to  execute  Harrison's  plan  with  equal  success  This 
task  was  undertaken  by  Mr.  Larkom  Kendal,  and  the  chronometer  made 
by  him  on  Harrison's  lines  was  sent  under  charge  round  the  world  with 
Captain  Cook.    It  is  now  exhibited  at  the  United  Service  Institution. 

"  At  the  present  time  the  number  of  Government  chronometers  exceeds  a 
thousand,  and  the  number  in  private  hands  must  be  enormous.  So 
precious  are  these  delicate  instruments  that  they  are  guarded  with  the  most 
elaborate  precautions.  A  stranger  is  hardly  permitted  to  breathe  in  the 
same  room  with  them.  They  are  packed  in  carefully  stufEed  boxes.  The 
boxes  are  packed  in  saw  dust,  and  screwed  to  a  blook  of  wood,  which  in  its 
torn  is  bolted  to  the  beams  of  the  deck  below.  They  are  brought  on  board 
at  the  beginning  of  a  voyage  slung, in  a  handkerchief,  and  carried  by  hand. 
If  they  travel  by  rail  a  fresh  system  of  screws,  springs,  and  elastio  outer 
oasiags  is  devised  to  prevent  them  from  experiencing  the  smallest  jolt.  An 
Admiralty  order  exists  prohibiting  the  sending  of  any  Government 
chronometer  by  any  other  than  a  passenger  train.    So  dosely  are  their 


*  The  Aet  was  that  of  th«  ISthjroar  of  Qoaea  Anne  stat  S  ohapter  16|  of  wUeh  the 
preamble  nms  as  follows :— "  whereas  it  is  well  known  by  all  that  are  aoqnsiwted 
with  the  art  of  KaTigation  that  nothing  is  so  mneh  wanted  and  desired  at  sea.  as  the 
dlaooreiy  of  the  longitude,  for  the  taSwj  and  qniokness  of  voyiges,  the  pveserTation 
of  ehipe,  and  the  liTee  of  men :  and  whereas  in  the  indgment  of  able  mathematieiaas 
end  ne^gators  several  methods  have  already  been  disooTered,  true  in  theory,  though 
Teiy  difflonlt  in  praotioe,  some  of  whioh  (there  is  reason  to  eaneot)  may  be  eapable  ef 
Improvement,  tome  already  diaoovered  may  be  propoeed  to  the  pabliok,  aadetherib 
may  be  inrented  hereafter :  and  whereas  such  a  diaoovery  would  be  ot  partionlar 
adTsatage  to  the  trade  of  Great  Britain,  and  very  mnoh  for  the  hononr  of  this 
Kingdom ;  bnt  besidea  the  great  difflcnlty  of  the  thing  itself,  partlr  for  the  want  of 
some  pabliok  reward  to  be  aettled  as  an  enoonragement  for  se  naefnl  and  benefteial  a 
work,  and  partly  for  want  of  monev  for  trials  and  ezperimeats  neeessaxy  thereunto 
no  saoh  invention  or  proposals,  hitherto  made,  have  been  brought  to  pexnetion.*' 
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performanoeB  watched  that  a  minnte  discrepanoy  (38  seconds)  in  a  chain 
of  meridia&  distances,  measured  by  chronometer  round  the  globoi  was 
aooounted  for  by  Admiral  Fitsroy  by  tt  e  suggestion  that  tbe  chronometer 
had  been  affected  by  magnetic  action  in  consequence  of  the  ship's  head 
having  been  for  considerable  times  together  in  the  same  direction." 

A  further  illustration  of  what  could  be  done  if  the  means  of  determining 

Greenwich  time  were  perfect  is  afforded  by  the  following  narrative.    "  When 

the  Ghreat  Eastern  was  carrying  a  telegraph  cable  across  the  Atlantic  ber 

captain  of  course  knew  the  true  Greenwich  time  within  a  single  second,  for  it 

was  flashed  to  him  from  Yalentia.  ^He  could  therefore  determine  his  true  place 

with  great  accuracy.    Now  it  chanced  that  on  one  occasion  the  Captain  of 

the  Great  Eastern  while  thus  in  telegraphioal  communication  with  Greenwich 

through  Valentia,  had  occasion  to  search  for  a  buoy  which  had  been  left 

floating  (attached  to  a  sunk  cable)  in  a  particular  latitude  and  longitude. 

He  made  for  the  spot  according  to  his  calculated  latitude  and  longitude,  and 

(according  to  thi  account )  after  the  final  directions  had  been  given  to  the 

effect  that  the  ship  should  follow  a  certain  course  for  a  certa  n  time  he  went 

below  to  examine  a  chart.     When  the  time  came  he  was  about  to  go  on  deck 

hoping  to  have  made  his  course  so  truly  that  the  buoy  would  be  in  sight ;  at 

that  very  instant  the  ship's   sail  was  struck  by  the  buoy.*'      Whether  this 

remarkable  coincidence  has  its  foundations  in  sober  fact  or  in  the  ingenious 

oon  ception   of  some  lover  of  the  picturesque,    we  need   not   enquire  too 

closely. 

But  I  feel  that  if  we  were  at  this  moment  in  instantaneous  communica- 
tion with  Greenwich  we  should  learn  that  the  hour  at  that  meridian  is  one 
at  which  this  fragmentary  paper  ought  to  be  drawing  to  a  close. 

Having  allowed*  ourselves  a  digression  not  striofcly  within  the  rang^ 
of  our  subject,  let  us  in  conclusion  remind  ourselves  that  if  the  earth  and  its 
satellite  play  but  a  minor  part  in  the  drama  of  the  solar  system,  that  system 
itself  is  well-nigh  lost  in  the  immensity  of  the  theatre  within  which  its  per- 
formance is  conducted.  "  The  stars  are  for  ever  beyond  oar  ken  If  the 
spectroscope  can  bring  intelligence  of  their  component  elements,  it  is  as 
much  as  we  can  hope  to  attain.  For  their  immeasurable  distance  removes 
them  from  investigation.  No  action  of  gravity  emanating  from  those  distant 
luminaries  affects  the  internal  economy  of  the  solar  system.  In  the  vast 
eternity  of  space  the  sun  and  his  attendant  satellites  are  altogether  alone. 
It  is  difficult  to  gaze  upon  the  thousands  of  stars  that  brighten  the  night 
with  their  radiance  and  yet  realize  our  entire  isolation.  The  solar  system, 
with  the  radius  of  its  orhit  stretching  from  the  sun  to  farthest  Neptune,  is 
but  a  point  in  a  vast  solitude.  No  star  is  nearer  to  us  than  200  millions  of 
millions  of  xniles.  It  is  difficult  in  dealing  with  such  enormous 
numbers    to   retain    a'  definite  impressionon  the    mind.       Our    powers 
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of  oonoepiion  are  fitted  rather  to  the  wants  of  common  life  than 
to  a  complete  survey  of  the  nniverse  Perhaps  an  intelligent  may  be 
sabstitnted  for  a  merely  formal  ossent  to  these  nnmbers  if  they  are 
considered  on  a  greatly  diminished  soale.  Consider  the  fignres  on  a 
scale  of  one  mile  to  a  hundred  million.  On  that  scale  the  son's  distance  from 
the  earth  would  be  represented  by  nearly  one  mile.  Let  the  sun  be  represented 
by  a  glob  on  the  top  of  St.  Paul's  cathedral  and  the  earth  by  a  little  ball  on  the 
top  of  the  clock  tower  of  the  Houses  of  Parliament.  The  interior  planets 
would  revolve  around  St.  Paul's  as  a  centre ;  Mercury  at  the  distance  of  St. 
Clement's  church  in  the  Strand;  Yenus  at  the  distance  of  St. Martin's  churob, 
Trafalgar  Square ;  Mars  would  be  at  Lambeth  Bridge ;  Jupiter  at  Walham 
Green ;  Saturn  in  the  middle  of  Richmond  Park ;  Uranus  a  little  nearer  the 
centre  than  Slough ;  Neptune  a  couple  of  miles  short  of  Beading.  The 
outermost  planet  of  the  solar  system  then  would  on  this  scale  revolve  in  an 
orbit  comprising  London  and  its  neighbourhood  as  far  as  Stevenage  on  the 
north,  Chelmsford  and  Bochester  on  the  east,  and  Horsham  on  the  south. 
On  that  s^me  scale  the  nearest  fixed  star  would  be  nearly  as  far  away 
as  the  moon  in  the  actual  heavens. 

''  This  inconceivable  remoteness  shows  that  the  sun  and  his  satellites  lie 
apart  in  space.  They  form  one  whole,  inter-dependent  on  each  other,  but 
oomplotely  removed,  as  regards  their  internal  economy,  from  the  influence  of 
any  attraction  outside." 
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ON  THE  ORIGIN  OP  CHALK  FLINTS. 

BEAD   BY    8.    B.    DIXON,    ESQ.,    MABCH    8bd,    1881. 


Tbm  origin  of  Chalk  Flints  has  for  many  years  been  a  Bnbjeot  of  great 
mteocest  to  geologists,  and  much  attention  has  been  devoted  to  it.  The  great 
dissimilarity  they  bore  both  in  composition  and  form  to  the  chalk  with 
which  they  were  snrronnded  and  the  irregularity  of  their  occurrence  had  no 
analogy  in  other  rock  formations,  and  rendered  the  study  of  them  as  one 
peonliar  to  itself.  Comparatively  little  light  however  was  thrown  upon  the 
subject,  until  the  result  of  the  deep  sea  dredging  in  the  Atlantic  Ocean  became 
known,  when  these  revealed  the  conditions  under  which  a  deposit  closely 
aiialogons  to  the  chalk  formation,  taking  place  at  the  present  time.  The 
ooze,  or  oalcareous  mud,  brought  up  from  the  sea  bottom  bore  so  close  a 
resemblance,  when  dried,  both  in  composition  and  in  the  substances  embedded 
in  it  to  the  chalk,  that  Drs.  Carpenter  and  Wyville  Thomson  were  led  to  the 
opinion  that  this  mud  was  not  only  a  chalk  formation  but  a  continuance  of 
the  chalk  formation,  so  that  we  might  almost  be  said  to  be  still  living  in 
the  Cretaceous  Epoch. 

This  resemblance  must  however  be  qualified  in  some  deg^ree  as  the 
analyses  of  this  calcareous  mud  did  not  in  many  respects  correspond  with 
that  of  a  piece  of  chalk,  but  appeared  to  be  such  as  the  chalk  would  have 
shewn  before  the  flints  had  been  formed,  in  fact  it  appeared  to  be  similar 
to  what  the  chalk  had  been  when  first  deposited  in  the  bed  of  the  Ocean 
where  it  was  formed. 

How  the  Chalk  Flints  were  formed  and  how  the  deep-sea  dredgings 
assist  us  in  explaining  their  formation  are  the  subject  of  this  paper.    These 
flints  occur  almost  entirely  in  the  upper  chalk,  the  highest  (or  most  recently 
formed)  member  of  the  Cretaceous  formation,  and  occur  either  as  nodules, 
as  continuous  beds  parallel  to  the  stratification  of  the  chalk,  or  as  dykes 
filling  up  some  shrinkage  crack  at  some  angle  to  the  plane  of  stratification. 
I  may  mention  in  passing  that  numerous  fiints  found  in  the  deposits  over- 
lying the  chalk  (the  class  of  gravels)  and  so  common  in  this  district  have  at 
some  former  period  been  part  of  the  Cretaceous  formation,  and  have  since 
been  washed  out  of  it  in  some  one  of  the  many  denudations  to  which  these 
beds  have  been  subjected.    The  conditions  under  which  the  cretaceous  rocks 
were  formed  ace  believed  to  have  been  a  deep  sea  into  which  rivers  were 
continuously  bringing  down  the  debris  of  the  land  through  which  they  had 
flowed.    This  debris  being  composed  of  particles  washed  either  from  the 
calcareous  or  lime  stone  rocks  or  from  the  siliceous  or  sand  stone  rocks. 
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There  would  therefore  be  a  never  failing  snpply  of  the  material  of  whioh 
both  the  ohalk  and  flints  were  formed,  bnt  many  ohanges  took  place  before 
the  raw  subetances  became  converted  into  the  state  we  now  find  them.  The 
ohalk  has  been  fonnd  to  have  been  made  np,  almost  entirely,  of  the  shelly 
oases  of  a  very  minnte  microscopic  rhizopod  called  globigerina,  as  a  role 
from  75  to  80  per  cent.,  and  in  rare  instances  as  mnch  as  95  per  cent,  of  the 
snbetance  being  composed  of  it,  and  recent  investigations  have  shewn  that 
the  flints  are  also  of  organic  origin  though  more  extended  processes  have 
taken  place  in  their  formation  than  in  that  of  the  surrounding  chalk.  Flints 
are  composed  of  nearly  pure  silica.  They  are  of  various  colours,  due  to  the 
presence  in  extremely  minute  quantities  of  other  substances  as  carbon,  iron, 
manganese,  &o.  The  material  has  been  derived  from  the  disintegration  of 
the  siliceous  rocks,  such  as  granites,  porphyries,  and  the  numerous  sand- 
stone rocks  of  previous  formations,  and,  as  already  mentioned,  was  brought 
down  by  the  rivers  into  the  seas  during  the  period  of  the  oretaceoua 
formation. 

These  seas  are  known  to  have  been  swarming  in  many  parts  with 
sponges  of  various  species,  and  their  remains  are  found  most  abundantly  in 
both  the  chalk  and  greensand  rocks  (the  rocks  that  make  up  the  cretaceous 
formation).  A  growth  of  sponge  protoplasm  derived  from  these  sponges 
was  incessantly  going  on,  and  this  has  without  doubt  been  an  important 
factor  in  the  production  of  the  Chalk  Flints.  This  sponge  protoplasm  had 
the  faculty  of  extracting  from  the  water  the  siliceous  matter  that  it  held  in 
suspension,  and  at  the  same  time  of  indefinately  propagating  itself. 

Nearly  the  whole  of  the  silica  thus  extracted  by  the  sponge  protoplasm, 
the  spicules  of  the  sponges,  and  other  minute  dead  siliceous  organisms  sank 
to  the  bottom  of  the  seas  together  with  the  minute  Bhizopods  which  after- 
wards formed  the  chalk.  In  this  condition  the  silica  of  these  org^isms 
became  dissolved,  or  reduced  to  a  colloid  state,  and  in  this  state  accumulated 
in  moulds  formed  by  the  many  shells  or  other  outer  oases  of  animals  so 
abundant  in  the  chalk,  and  ultimately  the  whole  colloid  mass  thus  accumulated 
consolidated  into  nodular  blocks,  or  more  or  less  continuous  sheets  ;  these 
again  in  the  ordinary  process  of  sedimentary  substances  having  afterwards 
become  regularly  stratified.  How  the  solution  of  the  silica  has  been  effected 
is  not  dear,  though  probably  an  increased  pressure  with  an  elevation  of 
temperature,  combined  with  an  increased  charge  in  the  sea  water  of 
carbonic  acid  had  an  important  bearing  upon  it.  When  however  it  had 
become  reduced  to  the  colloid  condition  it  could  be  easily  sifted  from  the 
water  and  surrounding  substances  by  a  process  of  endosmose,  the  ohalk 
matrix  acting  as  a  porous  medium  (similar  to  the  action  of  a  membrane  in 
the  human  body)  and  then  it  would  have  accumulated  in  convenient  cavities. 
The  ooUoid  condition  to  which  I  have  referred  and  on  whioh  I  have  laid  so 
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mooh  Btgem,  as  a  powerful  agent  in  flint  formation  requires  some  explanation. 
It  is  a  condition  which  many  subetanoes  assmne  'when  in  a  state  of  solution, 
and  silica  in  this  state  is  espeoiaUj  subject  to  it.  To  illustrate  its  meaning 
when  a  solution  having  a  specific  gravity  greater  than  water  is  introduced 
into  a  cylindricaJ  glass  vessel  and  water  cautiously  poured  npon  it  so  that 
the  two  layers  of  liquid  remain  unmoved,  the  substance  dissolved  in  the 
lower  liquid  will  gradnally  pass  into  the  water  above,  though  the  vessel  has 
been  undisturbed  and  the  temperature  unchanged.  This  gradual  passage  of 
the  dissolved  substance  from  its  original  solution  in  the  pure  water  is  called 
"the  diffusion  of  liquids."  It  has  been  found  that  different  substances 
when  in  solution  diffuse  with  very  unequal  velocity  and  that  the  diffusion  is 
more  rapid  with  those  substances  which  on  solidifying  assume  their 
crystalline  forms  and  is  slower  with  non-cxystalline  bodies  which,  like 
gelatine,  are  capable  of  forming  a  jelly. 

The  substances  of  greater  diffusibility  are  called  crystalloids  and  those 
of  low  diffusibility  colloids.  No  solution  of  silica,  whether  weak  or  strong 
has  ever  shewn  a  disposition  to  deposit  crystals,  but  on  drying  (or  solidifying) 
has  always  appeared  as  a  colloidal  glassy  hyalite. 

It  is  true  that  crystals  are  occasionally  found  both  in  flints  and  in  other 
siliceous  substances,  but  how  they  were  formed  has  never  yet  been  explained, 
though  it  may  have  been  that  the  silica  from  which  these  oiystals  were 
derived  solidified  from  a  very  weak  solution  and  at  an  inconceivably  low 
temperature.  Glass  is  an  illustration  of  a  colloid,  and  one  of  the  properties 
of  a  colloid  body  (which  is  exemplified  in  glass)  is  its  tendency  to  adhere  to 
another  colloid  rather  than  to  a  crystalloid. 

From  the  appearance  of  the  successive  layers  of  flints  as  they  are  now 
found  in  the  chalk,  it  would  seem  that  there  were  alternating  periods  during 
which  one  of  the  two  predominant  animal  types,  the  Foraminifera  or  chalk 
forming,  and  the  sponges  or  flint  forming  gradually  overwhelmed  and  crushed 
out  the  other,  over  certain  areas  the  strata  of  chalk  in  the  one  case  and  the 
flint-bed  in  the  other  being  tho  issue  of  these  contests. 

How  are  these  conclusions  borne  out  by  the  evidence  afforded  us  in  the 
Atlantic  dredg^ngs  P  It  has  been  before  mentioned  that  although  the  con- 
ditions under  which  the  chalk  is  believed  to  have  been  formed  were  similar 
to  these  that  are  now  taking  place  in  the  bed  of  the  Atlantic,  yet  the 
substance  brought  up  in  the  dredgings  is  found  by  analysis  to  be  in  many 
respects  very  dissimilar  to  chalk. 

The  analysis  of  a  sample  of  chalk  taken  from  the  Upper  Chalk  near 
Gravesend  showed 

Carb.  of  Lime       t 98*62 

Insoluble  residue  (chiefly  silica)      >•#         *65 
Sulph.  of  Lime    *14i 
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And  reaey  minuto  quantities  of  other  materiahi  making  np  the  other  fractional 
parts.  In  this  deposit  of  Upper  Chalk  the  flints  oconr  in  the  ordinary 
manner  as  nodules  or  as  oontinnous  bands.  If  we  compare  this  analysis  with 
one  made  of  the  Atlantic  ooie,  we  shall  see  at  once  that  the  results  are  qnite 
different* 

A  oomplete  analysis  was  made  of  a  sample  dredged  np  during  the  cmise 
of  tho  Poronpine,  and  showed  the  following : 

Carb.  of  Lime       50*12 

Silica  in  a  soluble  condition      5*04 

Fine  insoluble  gritty  sand  (rock  debris)...     26'77 

Gh.  of  Sodium       «     »••     7*48 

Organic  mafcter     4*19 

waser     «••     ••■     >••     ...     •••     *••     •••     •••      zw^ 

xron  •••    •••     *••     «••     »••     .••    •*•     •••     ■••      z  Xf 

Alumina  •••     •••     ••«     ..•     •••     •••     •••     •••      I'ov 

Taking  out  organic  mafcter,  marine  salts,  and  other  substances  which  would 
probably  have  been  removed  before  the  mud  would  haye  become  consolidated 
into  hard  rook,  we  may  say  that  the  proportions  of  carb.  of  lime  and  silica 
would  be  about  60  per  cent,  of  the  former  to  from  30  to  40  per  cent,  of  the 
latter.  In  the  former  illustration  the  flints  have  been  formed,  and  in  the 
latter  the  silica,  the  substance  of  which  they  are  to  be  formed,  is  stiU 
contained  in  the  mass,  and  a  considerable  proportion  of  it  consists  of  the 
sponge  protoplasm  and  sponge  spicules  and  other  organic  substances,  this 
organic  silica  being  uniformly  distributed  through  the  mass. 

These  flints  are  formed  in  no  other  beds  than  the  upper  chalk,  and  this 
formation  bears  all  the  traces  of  haying  had  its  orig^  at  the  bottom  of  a 
deep  sea,  and  it  would  be  under  similar  conditions  that  the  sponge  beds  so 
necessary  for  the  production  of  these  flints  were  formed.  When  flinty 
substances  (not  true  chalk  flints)  are  formed  in  other  beds  they  are  more 
oherty  and  devoid  of  the  characteristic  amoebiforea  outlines  that  are  depen- 
dent on  the  presence  ot  and  the  eomhintUion  of  siUca,  with  the  accumulation 
of  nearly  pure  protoplasm  still  sufficiently  recent  to  have  resisted 
admixture  with  calcareous  or  other  matter. 

The  colloid  condition  assumed  by  the  mass  of  siliceous  matter  when  in 
■elation  is  evident  from  the  unique  nodulation  of  the  flints,  from  the 
homogeneousness,  whether  occurring  as  nodules,  in  continuous  sheets 
paraUed  to  the  stratification  or  as  sluggish  overflows  into  cracks  or  fissures  in 
the  chalk.  These  peculiarities  would  not  have  occurred  but  in  a  highly 
developed  colloidal  condition.  From  a  mere  aqueous  solution  there  would 
have  been  a  general  infiltration  into  the  substance  of  the  chalk,  the  particles 
of  which  would  have  been,  cemented  together  so  as  to  form  a  siliceous  lime- 
atonei  the  f onils  wonld  have  been  infiltrated  with  silioa  or  a  snbstitntion  of 
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Bilioa  would  have  taken  plaoe  more  frequently  than  we  find  it.  The  silioeona 
minerali  instead  of  appearing  (when  not  rendered  ohertj  by  the  presenoe  of 
some  ioBolnble  matter)  as  a  glassy  hyalite  won^d  hare  appeared  as  a  compaot 
qnartz  or  alkaline  silicate  and  lastly  we  shonld  not  have  had  the  intermittent 
oooorrenoe  of  the  flints  as  if  the  silioeona  matter  had  been  continnonsly  way- 
laid and  absorbed  as  it  descended  from  the  upper  waters  of  the  ocean  into 
the  colloidal  protoplasmic  mass  resting  upon  the  immediate  upper  surface 
of  the  calcareous  deposit. 

I  will  briefly  sum  up  the  oondusionB  to  which  I  wish  to  draw  especial 
attention : 

1. — That  the  silica  of  the  flints  is  derived  mainly  from  the  sponge-beds 
whioh  eiisted  in  the  greatest  profusion  over  the  areas  occupied  by  the 
globigerinss  or  calcareous  ooze. 

2. — That  the  deep  sea-sponges  with  their  surroundings  of  protoplasmic 
matter  constitute  the  most  important  factors  in  the  production  of  the  flints. 

8. — That  as  nearly  the  whole  of  the  carb.  of  Ume  derived  from  the 
foraminifera  and  other  like  organisms  went  to  build  the  calcareous  stratum 
or  chalk,  so  nearly  the  whole  of  the  silica  derived  both  from  the  deep  sea 
sponges  and  the  surface  protozoa  went  to  form  the  flints. 

4. — That  the  sponges  are  the  only  reaUy  important  contributors  to  the 
flint  formation. 

6.— That  the  surface  layer  of  sponge  protoplasm  overlying  the  calcareous 
deposit  became  dissolved  and  reduced  to  a  colloid  condition,  a  condition 
generally  assumed  by  silica  in  solution  and  by  a  process  of  endosmose ;  the 
chalk  acting  as  a  porous  medium,  the  substance  in  solution  accumulated 
round  convenient  cavities  as  shells,  sponges,  Ac. 

6. — That  this  mass  ultimately  extended  itself  into  more  or  less  continuous 
beds  or  sheets. 

7. — ^That  dissimular  as  they  are  in  their  composition,  there  is  no  actual 
lithological  distinction  between  the  chalk  and  the  calcareous  mud  of  the 
Atlantic  Ocean,  and  the  cslcareous  mud  may  be,  and  in  all  probabili^,  is  a 
continuation  of  the  chalk  formation. 
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•  THE  BOTANICAL  SECTION. 


This  aeotion  met  regnlarly  for  an  hour  every  Saturday  during  preparation  in 
the  Easter  and  Summer  Terms.  The  meetings  were  held  in  the  Museumj  and 
the  entire  course  was  undertaken  by  the  Bey.  T.  A.  Preston.  The  attendance 
of  members  was  good  throughout,  and  much  useful  knowledge  was  gained ; 
but  the  adyantages  of  the  course  would  have  been  considerably  increased  if 
members  had  been  at  more  pains  to  fill  up  the  schedules  regularly,  and  to 
supplement  the  instruction  given  by  private  work  of  their  own. 

With  the  exception  of  two  boys,  B.  W.  Bickards  and  E.  B.  Badcook,  the 
Botanical  work  of  the  School  generally  has  been  bad.  During  the  first  term, 
the  above  two  were  the  only  ones  who  did  any  work  at  all.  During  the  second 
term,  the  Field  Days  produced  a  few  temporary  workers,  but  still  the  majority 
of  notices  was  secured  by  the  same  two.  During  the  third  term,  Badcook 
alone  has  done  any  work.  It  is  mainly  owing,  therefore,  to  these  two  that  the 
very  excellent  list  of  notices  is  due,  as  well  as  to  the  discovery  of  some 
additions  to  our  Lists.  During  the  holidays  Binck-knoU  and  Bedwyn  were 
searched,  the  results  provingthat  if  we  could  examine  these  places  during 
the  month  of  August  it  is  very  possible  several  discoveries  would  be  made. 
At  the  former  place  there  are  various  ponds,  which  seem  likely  to  reward 
careful  search,  and  at  the  latter  the  extensive  Common,  which  branches  out 
in  various  directions,  will  certainly  be  found  to  have  some  rarities.  The 
"misfortune  "  of  having  holidays  makes  us  dependent  upon  others  for  notices 
and  discoveries  at  that  time. 

Our  thanks  are  due  to  the  Misses  Gwillim  for  noticing  plants  for  us 
dnring  the  Easter  Holidays :  and  to  tiie  Bev.  J.  Sowerby  for  our  notices 
during  October  and  November. 

Names  of  those  whose  Ii^tials  occur  in  the  following  list : — 

B.&,B.  E.  B.  Badcook  &  B.  W.  Bickards. 

A.E.A.  ...  ...  A.  E.  Aldworth. 

F.S.A.  ...  ...  F.  S.  Alston. 

E.B.B.  .M  ...  E.  B.  Badcook. 

F.B.  ...  ...  F.  Bligh. 

.H.G.B.  ...  ...  H.  0.  Buoknall. 

E.K.C.  ...  ...  E.  K.  Chambers. 

G.E.G.  ...  ...  C.  E.  Cooper. 

E.B.D.  ...  ...  E.  B.  Dawson* 

G.W.D.L.  ...  ...  Bev.  G.  W.  de  lisle. 

H.D.  ...  ...  H.  Dobie. 

H.C.B.F.  ...  ...  H.  C.  B.  Foyster. 
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E.N.G.         ...  ...  £.  N.  Gardiner. 

H.G.G.        ...  ...  H.  G.  Goodacre* 

O.T.G.         ...  ...  0.  T.  Gregory. 

A.S  G.         •••  ..«  A.  S.  Grove. 

K.G.  •••  ...  Mi08  K.  Gwillim. 

T.N.H.S.      ...  ...  T.  N.  Harfc-Smith,  Esq. 

E.M.H.        ...  ...  E.  M.  Harvey. 

H.B.H.        ...  ...  H.  B.  Horner^  Esq. 

E.F.im  T.     ...  ...  E.  F.  im  Thorn,  Esq. 

A.L.J.  •••  ...  A.  L.  JackflOD. 

W.H.M.       ...  ...  W.  H.  Kaodonald,  Esq. 

P.H.M.         ...  ...  P.  H.  Maddock. 

N.M.  ...  ...  N.  Manders,  Esq. 

W.M.  ...  ...  W.  Mansell,  Esq* 

G.T.K.M.     ...  ...  •  G.  T.  K.  Maurice. 

B.H.N.         ...  ...  B.  H.  Nicholson. 

J.N.B.  ...  ...  J.  Nagent  Bankes. 

L.C.W.O.     ...  ,„  L.  C.  W.  bgboume. 

E.P.  ...  ...  Miss  £.  Preston. 

A.C.B.         ...  •••  A.  C.  Bendle. 

H.B.  ...  ...  H.  Bichardson,  Esq. 

B.W.B.         ...  ...  B  W.  Bickards. 

H.B.B.         ...  ...  H.  B.  Bickards. 

C.S.  ...  ...  Bcv.  C*  Soames. 

J.S.  •••  •••  Bev.  J.  Sowerbj. 

C.E.T.  ...  ...  Bev.  C.  E.  Thorpe. 

C.T.B.  ...  ...  C.  Trevor  Boper. 

B.G.U.         ...  ,.•  B.  G.  Ussher. 

J.S.W.  ...  ...  J.  S.  Wilson. 

P.F.W.        ...  ...  P.  F,  Wise. 

F.W.Y.        ...  ...  F.W.  Yeates. 

NEW  SPECIES. 
Trifolium  striatum — Mildeuliall  Woodlands,  B.W.B. 
Ornithopns  perpnsillos — Savemako  Forest,  B.W.B. 
Inula  Helenium — Binck  Knoll 
Carex  pallescens — Stype. 
Molinia  coerulea — Bedwyn  Common. 
Nardus  stricta — Chiseldon,  B.W.B. ;  also  Bedwyn  Common* 

NEW  LOCALITIES. 
Sagina  apetala — College  Court,  E.K.C. 
Ononis  spinosa — ^Binck  Knoll. 
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Melilotna  arvensis — Black  Bnmey. 

Trifolinm  arrense — Mildenhall  Woodlands,  B.W.R. 

Lathyras  aphaca — ^Black  Bumey,  B.G.U. 

Myriophyllum  spicatum — Binck  Knoll. 

Sambncne  Ebnlns — Binck  Knoll. 

Acliillea  Ptarmica — Chiseldon  and  Bedwyn  Common. 

Tanacehim  vnlgare — Bedwyn. 

Senecio  erhcifolioiS — Chiseldon. 

Campanula  Ttachelinm — Black  Bnmey,  Mrs.  Beile, 

,f  Iftariinsell,  N.M. 

Lycopna  enropeens — Bmok  Knoll. 
Hermininm  monorchis — Forest  Hill,  F.S.A. 

„  Mariinsell  (plentiful  in  one  spot). 

Carez  ovalifi — Stype,  Savernake  Forest,  B.W.B. 


Clematis 

arvensis , 

.  May  28  (Chiseldon), 

Vitalbft 

Jtdy  19,  N.M. 

E.Wr.G.  J  fullJn.  8, 

Thaliotram 

B.W.B. 

fiaynm  ...»;• 

fall  June  28. 

Ficaria 

I^eb.8,  FiBb.2^,B  <Sb  B. 

Anemone 

Caltha 

nMnorosfl  ... 

Mch.  16,  Mch.  17,  B. 

palustris    ... 

Mch.  8,  B.  &  B. 

&B. 

Helleborus 

Myosnrns 

yiridis    ...... 

Mch.  11. 

minimus    ••• 

about  May  3. 

Aquilegia 

Sannncolns 

vulgaris     ... 

May  80,'  B.  &  B. 

ciroinatuB  ... 

full  Jnne  18,  A.L.J. 

Nuphar 

flnitans  

full  Got.  6,  J.8. 

lutea  ...  ..  ..1 

by  June  28,  H.C.B. 

peltatns     ... 

May  5,H.B.R.;E.N.G. 

Papaver 

pentcillatns 

Ap.  8. 

Bhoeaa    ...... 

June  9,  E.B.B. 

Dronctii     ••• 

May  28  (Chiseldon). 

dubium 

.  June  12,  E.B.B. 

hederaceus 

full  Jy.  19. 

Lecoqii  .••.. 

.  Jy.  1. 

sceleratns ... 

full  Ang.  3. 

Chelidonium 

Flammnla ... 

,  May  28  (Chiseldon), 

majus     

.  May  5,  B.  &  B. 

B.W.R. ;  byJn.lO. 

Fumai'ia' 

anricomns 

Mch.  22,  B.  &  B. 

officinalis  ...  May  12,  E.K.C. 

aoris  

.  May  3. 
May  6,  E.N.G. 

Baphanus 
Baphanistrun 

repens    

1  May  10,  H.B.B. 

bnlbosnn    ... 

by  Ap.  28,  K.G. 

Sinapis 

parvifloms 

about  May  1  (cult.) 

aryensis 

.   May   17,    G.T.K.M.; 
P.F.W. 
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ftlbft   ..••••  ••  by  Jn.  11,  B.B.B. 

Brassica 

[oleraoea]  ..  May  24,  B.W.B. 

Batabaga  ...  May  10,  A.E.A. ;  Jn. 

9,  E.B.B. 

Bapa by  May  4,  B.  &  B. 

SiBymbrinm 

QflOoinale   ...  May  10,  (New  Mill) 

B.W.B.;  May  81 

AUiaria Ap.  26,  E.G. 

Oardamine 

pratonsiB  ...  Ap.  6,  B.  &  B. 

hirsnta  Feb.  6,Moh.  8,  B  &B. 

■ylvatioa   ..•  May  4,  B.  &  B. 
Arabia 

thaliana...M*  aboat  May  8,H.0.B.F. 
Barbarea 

Yolgaria May  4,  B.  A  B. 

Nastortidm 

offloinale    ...  May  88  (Ohiseldon), 
A.E.A. ;  by  Jn.  15, 
B.W.B. 
Draba 

vema Moh.  1,  B.  &  B. 

Oapsella 

Bnna-pasto- 

ris  Moh.  14,  B.  1;  B. 

Lepidinm 

oampestre ...   May  5|  B,  &  B. 
Senebiera 

CoronopoB...  Jane  7. 
Beaeda 

latea  by  Jn.  12,  H.B. 

HeliaDthemnm 

vnlgare May  26,  B.W.B. 

Viola 

odorata Mob.  14,  B.W.B. 

hirta  Moh.  20,  P.H.M.  i  B. 

&  B« 

aylvatioa 

a  Biyiniana    Ap.  8,  B.  &  B. 


b  Belohenba- 

ohiana   ...  Moh.  25,  B.W.B. 

trioolor May  7,  B.  ^  B. 

baryensis  ...  Mch.  19,  B.  &  B. 
Folygala 

Yolgaris May  9,  P.H.M. 

oxyptera    ...  May  10,  E.N.G. 
oalcarea ... ...  abonfc  May  8,  E  N.G. ; 

H..B.B. 
[Saponaria 

offioinalia]...  Aug.  28. 
Silene 

inflata    Jn.  4,  B.W.B. 

nootiflora  ...  fall  Sep.  20. 
Lychnia 
yeaperfcina . . .  May  26,  B. W.  B. 

dinma    Ap.  28,  W.H.M. 

Flos-ononli     May  28  (Ghiaeldon)  ; 

Jn.  6,  E.B.B. 
Githago     ...  Jy.  1,  H.B.B. 
Mcencliia 
ereota    ......  May  13,  G.W.D.L. 

Oeraatiom 

glomeratum    fall  May  10. 

triyiale  May  2,  K.G. 

Stellaria 
aqoatica    ...  Aag.  4. 
media    ......  all  the  year. 

Holoatea   ,••  Ap.  18,  W.H.M. 
graminea  ...  Jn.  9 ;  Jn.  12»  H.B.B. 

C.T.G. 
aliginosa  ...  May  10,  E.E.C. 
Arenaria 

trinervis    ,.    May  10,  H  B.K. 
serpyllifolia    Jn.  7. 
Sagina 

apotala  Jn.  8,  E.E.C. 

procombcna    May  5,  B.  &  B. 

nodosa   Ang.  22,  E.F. 

Bpergnla 

arvensis May  10. 
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Soleranthns 

annnns  •  fallJj.  1. 

Hjperioam. 

perforatam    Jj.  6,  B.W.B. 

tetrapteram   Jy.  7. 

hnmifiunm     Jn.  26,  ft.W.B. 

pnlchrani  ...  Jn.  ^,  B.W.B. 

hirsatimi  ...  Jy.  1,  P.H.M. 
MiUya 

moeohata  ..*  Jy.  2,  B.W.B. 

sylTesfcris  ...  Jn.  7. 

rotondifolia    May  24. 
TiUa 

intermedia      by  Jy.  17,  W.\l. 
Linnm 

oathartioom    May  10,  B.W.B. ;  Jn. 
12,  H.B.H.,  O.T.Q 
Geraniam 

phssam   •. ...  May  18  (onlt.)  ;  fall 
May  31,  B.W.B. 

pratenae    ...  May  30,  F.S.A- 

pyrenaionm    May  8  (oalt.)  ;  May 
29,  B.W.B. 

molle May  10,  H  B.B. 

pasillum    ...  follAng.  ^. 

rotnndifoliamJy.  8  (oalt.) 

diaseotom  ...  May  19,  B.W.B. 

oolambinnm  Jn.  7. 

Inoidnm May  13,  A.E.A. 

Bobertiannm  May  8,  E.K.C. 
Erodiam 

oioatariam      May  10,  F.W.7. 
Oxalis 

Aoetosella  ..  by  Ap.  22,  K.6. 
Ilex 

Aqaifolinm     May  21,  B.  &  B. 
Enonymus 

enropsDOB  ...  May  24,  B.W.B. 
Bhamnaa    . 

oathartioas     Jn.  4,  B.W.B. 
Acer 


Paendo-plat- 
annfl  May  5,  B.  k  B. 

oampeetre...  May  10,  B.W.B. 
Ulez 

enropsBas  ...  till  Jy.  1 ;  Sep.  29. 

Gallii Aug.  8. 

Genista 

tinotoria    ...  Jn.  12,  P.H  M. 
Sarothamnns 

■ooparlas  ..«  May  12,  F.S  A. 
Ononis 

Bpinosa  fnll  Aog.  3. 

anrensia Jy.  7. 

AnthyllJB 

Yulneraria...  May  10,;E.E.O. 
Medioago 

[sativa]     ...  fall  Jy.  24,  B.  A  B. 

lapnlina May  4,  B.  &  B. 

Melilotoa 

[airvenais]  ...  by  Jy.  7,  B.N.Q. 
Trifoliam 

pratense    ...  Ap.  29. 

medium     ...  Jy.  1,  H.B.B. 

inoarnatam    fall  May  28  (Ohisel* 

don),  E.N.G. 

arvense     ...  by  Jy.  7,  B.W.B. 

striatum    ...  nearly    over  Jy.    7, 

B.WB. 

hybridam  ...  Jn.  18. 

repens    May  26. 

procumbeiis    Jn.  3,  B.W.B. 

minus May  10,  B.W.B. 

Lotus 

comioulatus   May  17,  B.  &  B. 

major Jy.  1. 

Astragalus    ... 

glyoyphyllus  nearly  over  Aug.  8. 
Omithopus 

perpuaillus     full  Jn.  26,  B.W.B. 
Hippocrepis 

comosa May  24,  B.W.B. 
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Onobryohis 

sativa    May  26,  R.W.B. 

Vioiit 
hirsnta  ...  ..  May31.E.B.B.: R.H.N, 
tetraaperma    Jn.  2,  F.S.A. 

Graoca    Jn.  28,  B  W.B. 

sylvatica   ...  by  Jn.  14,  F.S.A. 

sepinm  Ap.  25,  K.G. 

[aativa] May    10    (Pewaey), 

H.B.B. ;    May  12, 
E.EG. 
angnstifolia    May  19,  E.B.B. 
Lathyrofl 
Aphaoa  ......  Jy.  7,  B.G.TJ. 

pratensis  ...  Jn.  2,  F.S.A. 
sylyestriB  ...  full  Ang  3. 
OrobQB 

taberofiOB  ...  Ap.  28,  W.H.M. 
Fnmns 

spinosa Ap.  18,  C.E.T. 

Avium    Ap  29,C.B.O  jG.T.K  M. 

GerasTis  ......  about  May  8,  A  E.A., 

H.B.B. 
Spirasa 
Ulmaria    .«•  Jn.  18,  B.W.B. 
Filipendnla    Jn.  8  (onlt )  ;  Jn.  24, 

P.H.M. 
Agrimonia 
Enpatoria  ...  Jn.  9,  E.B.B.-,  Jn.  18, 

P.H.M. ;     Jn.    30, 
G.fi.C 
,„  Jy.  5,  B.W.B. 


odorata  •••••• 

Poierium 

Sangnisorba 
Alohemilla 

arvensia    ... 

YolgariB     ... 
Potentilla 

Fx^gariaa- 
tmm  

Tatmonfailla 


May  4,  B.  &  B. 

May  5,  A.E  A. 
May5,B.&B.;  E.K.G. 


Noy.29,1880,B.(feB. 
Mfiy5,  B  &B. 


repfcans Jn.  4,  B.W.B. 

anserina    ...  May  19,  B.W.B. 
Fragaria 

veflca May5,B&R.;  E.N.G. 

BnbuB 

Idaans     May  80,  B.  &  B. 

discolor     ...  Jy.  19. 

oorylifoHus     Jn.  23. 

csBBins    May29,  F.B. ;  Jb.8, 

I*.H.M. 
Grenm 

nrbannm    ...  May  16,  B.W.B. 

infcermedinm  full  Jy.  I. 

rirale     May  8. 

BoBa 

tomentosa  ...  Jn.  14,  B.W.B. 

rubiginosa  ..  full  Jy.  1,  E.N.G. 

canina    Jn.  6,  E.M.H. 

arvensifl Jn.  28,  B.W.B. 

GratsBgoB 

Ozyaoantha   May  10  (New  Mill), 

B.W.B.  ;  May  17. 
PyruB 

Mains 

a.  acerbk  ..    May  8,  B,  &  B. 
Lythnun 

Salicaria   ...  full  Ang.  8,  W.H.M. 
Epilobinm 

angnstifo* 

linm   Jnne  20  (cult.);  by 

Jy.  5,  B.W.B. 

hirsutmn  ...  Jy.  13,  P.H.M. 

paryiflomm    by   Jy.    7,    E.N.G. ; 

B.W.B. 

montannm      Jn.  4. 

palnstre Jy.  1,  E.N.G.    . 

Giroeea 

Intetiana  ...  Jn.  26  (in  garden) 

by  Jy,  1. 
Myriophyllnm 

spicatmn  •••  full  Aug.  8* 


Ill 


Callitriohe 

▼ema Ap.  8. 

b.'platycarpa  full  Jn.  18. 
Bryonia 

dloioa May  28  (Ghiseldon), 

B.W.B.;  about  same 
date  at  Marlborongh 
Bibee 

GroBsnlaria    Ap.  8,  B.  &  B. 

rabmm Ap.  19,  K.G. 

nignun  fnll  May  10. 

Sedum 

Telepbiam 

b.  Fabaria     Aug.  8. 

acre   Jn.  12. 

Saxifraga 

tridactylites   Ap.  28,  K.6. 

granulata  ...  Ap.  29,  K.G. 
CbryBospleniam 

oppositifo- 

Unm  fall  May  10,  E  K.G. 

Sanioula 

europasa    ...  May     10,     B.W.B., 

May  21 
Helosciadinm 

nodiflomm      Jy.  7,  A.1i.A. 

innndatam      Jy.  1,  E.N.G. 

Sison 

Amomum  ...  Aug.  B 
^gopodiam 

Fodagraria     May  27,  B,W.B. 
Baniam 

flexttoanm  •••  May  19,  E.B.B, 
Pimpinella 

Saxifraga  ...  Ju.  11,  E.B.B. 
Sinm 
angustifolium  Jy.  7,  E.N.G. ;  Jy.  23 
(Enantbo 

fistnlofla Aug.  3  (fa  1) 

oroeata Jn.  6,  B.W.B. 

^thmsa 


Gynapium ...  Jn.  14,  Jn  80,  B.WB. 
Silans 
pratensis   ...  Jn.     11      (Biabop's 

Gonnings)  E.E.C. 
Angelioa 

BylyestriB  ...  Jy.  12 
Pastinaoa 

satiya Jn.  9,  E.B  B. 

Heracleam 

Spbondyliam  (May  10,  E.K.G.)  by 

Jn.7 
DauouB 

Garota  Jn.  8,  B.W.B. 

Torilis 

infesta  by  Jy  6,  B.W.B. 

AnthriBOOB      Jy.    1     (MartiuBell) 

E.N.G. ;      Jy.     B, 
B.W.B. 

nodoBa  joBt  oyer  Aug.  15 

Ghesropbyllum 
Bylyestre   ...  Ap.  8,  B.  ft  B. ;  Ap.l9 
temnlam    •••  May    31,    B.  &  B.; 

B.H.N. 
Scandiz 

Pecten-Yen- 

erJB    by  May  10,  F.W.Y. 

Gonium 

maonlatnm     by  Jy.  1,  E.N.G. 
Hedera 

Helix  M«M«...  Oct.  2,  B.B.B. 
ComuB 
sanguinea...  nearly  onl  May   28 

(Ghi8eldon)P.H.M. 
Jn.    7;      Jn.     16, 
B.W.B. 
Adoza 
MoBohatelliva  Mch.  14,  B.  ft  B. 
SambucuB 

nigra May  24,  B  W.B. 

EbuloB  full  Ang.  8 

YiburaiiBi 


Opnlns  Jd.  4,  B.W.R 

Lantana    ...  Ap.  22,E.G. ;  May  2, 

0  E.O.,  G.T.K.M. 
Lonicera 

Periolyme- 

num  Jn.      17,       C.T.tt., 

L.O.W.O. 
GkiUam 

oraciatani...  Mch.  27,  B.  <fe  R 

veram    Jn.28,P.H  M  ,E  W.R. 

MoUago Jn.  11,  E  B.B. 

sazatile  -.  ..  Jii.4,T.N.H.S.,P.H.M 

palustre...  .    Jn.  21,  E.N.G. 

Witheringii    Jy.  1 

Aparine May  10,  F.W  Y. 

trieome     ...  by  Jn.  9 
Aspemla 

odorata May  1,  K.G. 

oynancbica     Jn.  ?.  B.W.B.,  Jn.  12, 

B.&E,O.T.G. 
Bherardia 

ar7enBis May  21,  B.  &  R. 

Valeriana 

dioioa    May  5,  P.H.M. 

officinalis  ...  Jn.  4,  R.W.R. ;  Jn.lO 
Valerianella 

olitoria  FebJ9,R.W.R.;  May 

10,  H.B.R. 

dentata Jn.  18,  F.W.Y. 

Dipsaons 

Bylvestris  ,«•  Aug.  1 
Soabiosa 

saooisa  Ang  4  (Obiseldon) ; 

Ang.  8 

oolambaria     Jn.  18,  P.H.M. 

anrenBis    .,•  Jn.  11,  J.N.B. 
GardnuB 

notans  Jn.  8,  B.W.R. ;    Jn. 

18,  B.W.B. 

oriflpnB  May  81,  L.O.W.O. 

lanoeolatne    Jy.  7 
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eriopboruB      by  Aag  2 

palnstris    ...  May     10    (PewBoy) 

A.B.A ;  Jn.  7 

tnberosns  ...   Jy  8  (cnlt ) 

acaaliB  Jn.  24,  P.H  M. 

arvensis     ...  Jy.  7,  J  S.W. 
Carlina 

volgaris Jy.  19 

Arotiam 

rnajas Jy.  24,  B  &  B. 

ininas    Ang.  1 

intermedinm  Ang.  2 

nemorosam     Jy.  25,  B.  &  B. 
Serratnla 

tinotoria    .*.  Jy.  22 
Centanrea 

nigra Jn.l8,BW.B.;  Jy.l 

Scabiosa    .»•  Jn.     14,      B.W.B. ; 

T.N.H.S. 

CyanuB Jn.    14,    GW.D.L. ; 

Jy.  1,  H.D. 
OhryBBntbemnm 

Begetnm Jn.  24,  F.S.A. 

Lenoanthe- 

mnm  ......  May  21,  B.  &  B., 

F.S.A. 
Matricaria 

inodora  ......  May  5,  &o,i  Jn.  16 

Tanaoetnm 

▼nlgare  ••«...  Ang.  6. 
AnthemiB 

Gotnla  Jn.  12,B.B.B.,EX0. 

Achillea 

MiUefoUnm    May  29,  F.W.Y. 

Ptarmica  ...  Jy.  18  (colt.);   full 

Ang.  4. 
ArtemiBia 

vnlgariB,.t...  Ang.  8. 
Filago 

germanioa .,  Jy.  28 
Gnapbaliiim 


nliginoflmn     Aug.  8. 
Seneoio 

mlgariB all  year. 

sylraticns...  fall  Ang  14. 

emoifolms...  nearly  ont  Aug.  4. 
/Ghiseldon);  Aiig.22 

Jaoobasa    ...  Jo.  25  B.W.B. 

aqnafcioas  ...  Ja.  28;  Jy.  7. 

campestris     Hay  28  (Chiseldon), 
A.1S.A.;  Jy.1,lS.X.G. 
Bidens 

cemna  fall  Sep.  10. 

Inala 

Heleniam  ...  full  Ang.  3. 

Conyza  by  Aasf.  16. 

dysenterioa    Ang.  8,  W.H.M. 
Bellis 

perennis    ...  all  year. 
Erig  Ton 

Rcris Aag.  8. 

Solidago 

Yirira-aarea   Ang  2. 
Tagrilago 

Farfara  ....  Feb.  26,  B.  ft  B. 
Petasites 

▼nlgaris Feb  24,  B.  &  B. 

Eapatoriam 

cannabinnm  nearly  ont  Jal^  24, 

B.W.B. ;  Ang.  2. 
Lapsana 

oommnnia  «•  Jn.  28,  B.W.B. 
HypooboBris 

radicata    ...  May  30,  6.  &  B. 
Leoniodon 

birins    Jn.  80. 

biapidns May  81,  E  B.B. 

aatnmnalia     Jn.  18,  E.B.B. ;  Jn. 

25,  B  W.B. ;  Jy.  7. 
B.H.N. 
Pioria 

bieraoiQidea   Aug.  8. 
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Helmintbia 

eobioides  ...  Ang.  3. 
Tragopogon 

pratensis  ...  fnll  May  80,  B.  ft  B. 
Taraxaonm 

officinale  ...  all  year. 
Sonobns^ 

oleraoens  ...  Sep.  20. 
'Xaapw by  Jn.  3,  B.W.B. 

arvensis  ..  ..  Jy.  7,  B.W.B. 
Crepis 

yirens    ......  May     81;     Jn.     8, 

B.W.B. 
Hieraoinm 

Pilosella    ...  May  29  E.K.O. 

Tnlgatnm  ...  Jy.  7,  E.K.O. 

boreale  ......  Ang.  8. 

Phytonma 

orbicnlare  ..  Ang.  8. 
Campannla 

glomerata  .    Jn  28,P.H.M  ;   Jy. 
7,  B.W  B. 

Traobelium     Jy.  8,  Ifrs.  BsaZ^. 

rotnndifolia    Jy.  4,  E  B.B. ;  Jy.  7, 
EK.O. 
Speonlaria 

hybrida by  Jy.  1,  B.K.G. 

Gallnna 

vnli^arifl    ...  Ang.  8. 
Frazinna 

ezcelBior   ...  Mob.  24  (stamens). 
Lignstrnm 

vnlgare Jn.  18. 

Vinoa 

major     May  4,  B.  ft  B. 

minor Mcb.  15,  B.  ft  B. 

ErjtbrsBa 

Gentanrinm    Jy.  12,  P.H.M. 
Qentiana 

Amarella  ...  Ang.  22. 

oampestris     fnll  Sep.  29. 
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Menyanthcs 

trifoliata  ...  full  Jn.  10. 
PolemoDiam 

oeomleain  ...  oold.  bad    Kay   10, 
B.W.E. 
Oonyolvalna 

arvensif Jn.  21,  B.W.B. 

aepinni  bj  Jy.  8. 

Solannm 

Daloamara     Jn.  14,  B.W.B« 
Yerbaaonm 

Thspsns    •••  bj  Jn.  30,  F.S.A. 
Sorophnlaria 

Balbieii Jn.  18  (Stype),  Jy.  9* 

nodosa  May  27,  R.W.B. 

Linaria 

Oymbalaria    May  6,  F.W.T. 

Elatine  fall  Oot.  10. 

sparia    ..«..«  Aag.  8. 

ynlgaris Jy.  2,  B.  h  B. 

minor Jn.  2,  A.E.A. 

Veronica 

bederif olia  . .  all  the  year. 

polita May  20. 

agresfcis fall  Ang.  4. 

Bnzbanmii     all  the  year. 

arvensis ... ...  all  the  year. 

serpyllifolia    Ap.  8,  B.  ft  B. ;  May 

5,  A«E.A. 

offloinalia  ...  Jn.  9. 

Cbam8BdryB    Ap.  26,  K.G. 

montana    •••  May2K 

flontellata  .«•  Jn.  80,  B.W.B. 

Anagallia  ...  Jn.  18. 

Beooabnnga   May  28  (Cbiseldon), 

B.N.G.,      B.B.B.  J 
May  81. 
Eapbrasia 

offioinalifl  ...  Jn.  8,  Jn.  12^  H.B.H. 

O.T.G. 
Bartsia 


Odontites  .M   Jy.  1,  H.B.B. 
Pedicnlaris 

sylratioa  ...  May  15,  H  O.B. 
Bhinanthas 

Criata-galli     May  26,  J.S.W. 
Melampyram 

pratenae    ...  May  29,  P.HM. 
Lathresa 

sqaamaria...  May  2,  E.G. 
Orobanobe 

elatior   Jy.  7. 

minor Jn.  18,  P.W.Y. 

Verbena 

offloinalia  m.  Jy.  7,  B  W  B. 
Lyoopna 

eoropaiaa  ...  by  Jy.  21,  W.H.M. 
Mentha 

biraata Ang.  8. 

aativa Ang.  6. 

arrenais...       Jy.  16,  B.W  B. 
Thymaa 

Serpyllnm  ..  Jn.  7,  B.W.B. 

Ghameddrya    by  Jy.  8. 
Orig^nam 

▼algaro by   Aug.  8   (Binck- 

Knoll) 
Oalamintha 

OUnopodium  Jy.  7,  B.W.B. 

menthifolia    Aug.  8. 
Nepeta 

Qlecboma ...  Mob.  39,  B.  ft  B. 
[Salvia 

Verbenaoa]    May  24,  B.W.B. 
Prunella 

ynlgaria     ...  Jn.  26,  B.W.B. 
Scutellaria 

galerioulata    by  Jy.  7,  E.B.B. 

minor...... ..«  by  Aug.  8. 

Ballota 

ni«ra Jy,  7,  B.W.B. 

Stacbya 


> 

Betonica  ...  Jn.  18  (Marfcinaell), 
B.B.B.;  by  Jy.  7, 
EW.R. 

palastris    ...  Jn  25,H.W.B. ;  Jy.28 

sjlyatica  ...  Jn.  14,  B.W.B. 

arvensis Jy.  7,  E.KO. 

GhUeopflia 

Ladannm  ...  Jy.  7,  E.N  G. 

Tetrahit    ...  Jy.7,  H.B.B. 
Laminm 

amplezicaule  May  20,  B.  A  B. 

pnrpareom     all  year. 

albnm    Moh.  10,  B.  &  B. 

Galeobdolon    May  2,  E.G. 
Ajaga. 

reptans May  5,  B.  &  B. 

[Eohiam 

▼nlgare]    ...  by  Jn.  28,  E.B.B. 
[Palmonaria 

officinalis]...  Moh.  17  (onlt.) 
LithoBpermiiin 

officinale  ...  May  10  (Pewsey), 
E.K.O. ;  May  17, 
TN.HS. 

arrense May  24,  B.W.B. 

MyosotiB 

palastris    ...  May  28  (Chiseldon), 

BWB. ;  Jn.  7. 

arrensis May  5,  B.&  B. 

oolUna    Ap.  3,  B.  &  B* 

Tersioolor  ...  May  5,  E.N.G. 
Anohnsa 

arrensis Jy.  1,  H.B.B. 

[Borago 

officinalis]...  Jn.  22  (onlt.) 
Symphytnm 

officinale   ...  Ap.  21,  G.E.T.i 

Q.T.K.M, 
Cynoglossnm 

officinale    ...  May  29,  F.B. 
Primula 
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vnlgaris......  all  year* 

b  oanlesoens  Ap.  24,  K.G. 
officinalis  ,••  Ap.  6,  B.  &  B. 
Lysimaohia 
Nammnlaria  Jn.  23  (onlt.);   fid! 

Jy.  19. 
nemornm  ...  May  17,  F.S.A. 
AnagalHs 

arrensis Jn.  15,  B.W.B. 

Plantago 

major Jn.  9,  E.B.B. ;  Jn  15 

B.W.B. 

media May  29,   B.B.B.  i 

E.E.O. 
lanoeolata ...  by  Ap.  29,  E.G. 
Ghenopodiam 
album    ......  Jn.  24,  T.N.H.S. 

B.  Henrions   fall  May  24 
Atriplex 

angaabifolia    Jy.'  22 
Bamex 
oonglomera- 

tas Jn.  18,  E.B.B. s  Jy.l 

a.  viridis   ...  Jn.  18,  B.B.B. ;  Jy.  7 
obtasifolins    Jn.  7,  B.W.B. :    Jn. 

13,  B.W.B. 

orispas  Jn.  9 

Hydrolapa- 

tham Jy.  20 

Aoetosa ... ...  May  10,  B.B.B* 

AoetoseUa...  May    5,    B.  &  B*| 

E.N.G. 
Polygonnm 

Fagopjrnm    full  Ang.  1 
OonTolTolns  Jn.  18,  B.W.B. 
avicalare  ...  Jn.  18,  B.W.B. 
Hydropiper    Aag.  8 
Persicaria...  Jy.  7,  B.N.G. 
lapathifo- 

liam  •  Jy.  12 

amphibiura    Jy.  19 
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Bisfcorta coloured  bad  May  10 

Daphne 

Mezereom...  Mch.  6  (onlt.) 

Lanreola  ...  Feb.  5,  B.  &  B. 
Thesfum 

hnmifaaam     Sept.  i,  W.H.M« 
Asaram 

enropfBam...  Ap.  30  (cult.) 
Bnzas 

Bempemrens  Mch.  19 
Euphorbia 

Heliosoopia  Jn.  9,  B.W.B. 

amygdaloi- 
des     May  2,  KG. 

Peplas   Jn.  11,  E.B.B. ;  Jy.8 

N  ezigaa   Jn.  16,  B.WB. 

Meronrialis 

perennifl     .  .  barren      Feb.     10; 

fertile     Mch.     6, 
B.  &B. 
Urtica 

dioioa May  27,  B.W.B. 

nrens Jn.  7 

Hnmnlns 

Lupulus    ...  Aug.  8,  KF.imT. 
Ulmns 

snberosa    ..    Mch.  19,  6.  &  B. 

montana    ...  Mch.  19,  B.  &  B. 
Qaeroas 

Bobnr   May     10,     E.B.B. ; 

May  17. 
FagnB 

sylvatioa   ...  May  11,  A.B.A. 
Gorylaa 

Arellana   ...  barren,  Feb.  6;  fer- 
tile, Feb.6,  B.  ft  B. 
Carpinns 

BetalUB May  11,  A.E.A. 

SaUx 

fragilis  May  6. 

triandra Ap.  8. 


purpurea   ...  May  7. 

viminaliB  ...  Mch.  19,  B.  ft  B. 

caprea   Mch.  22,  B.  ft  B. 

PinuB 

BylvcBtriB  ...  May  28. 
JuniperuB 

oommuniB...  bud  May  10,  E.K.O. 
Tazus 

baccata Mch.  12,  B.  ft  B. 

Sparganinm 

ramoBum   ...  full  Jn.  18. 

Bimplez  ,•«...   Aug.  3. 
Arum 

maoulatnm     May  1,  E.G. 
Fotamogeton 

natans  Jn.  18,  T.K.H.S. 

densuB   Aug.  8. 

Zanniohellia 

paluatriB    ..«  Jn.  18. 
Sagittaria 

Bagittifolia      Jy.  18,  W.H-M. 
Aliima 

Plantago    ...  Jn.  21,  B.  ft  B. 
ButomuB 

umbellatuB     full  Aug.  4,  W.H.M. 
Elodea 

canadeuBiB      Aug.  82. 
OrchiB 

pyramidaliB    Jn.  28,  B.  ft  B. 

ustulata    ...  Jn.  13,  H.G.G. 

Morio May  12,  F.S.A. 

maBoula Ap.  28,  W.ff.M. 

inoamata  ...  May  28  (Ghiieldon), 
H.B.B.;  Jn.lOE.P. 

latifolia     ...  by  Jn.  10 

maculata  ...  May  28  (ChiBeldon), 
A.S.G ;  Jn.7,P.H.M. 
Gymnadenia 

conopsea  ...  Jn.  19,  P.H.M. 
Habenaria 

▼iridiB    Jn.  18,  B.N.G. 
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bifolia    Jn.  12,  E.E.O. 

oblorantha      May  29,P.  H  .M. ;  Jn.9 
Hermininin 

Monorohis...  Jn.  21,  F.S.A. 
Ophrys 

•pifera  Jj.  1,  H.B.B. 

SpiraAthet 

antomnalis     Sep.  20,  E.B.B. 
Listera 

OTata May  22. 

Keottia 

Kidns-avis      May  29,  P.H. M . 
Epipaotis 

latifolia Aug.  2. 

Cephalanthera 

grandiflora     foil  Jn.  12,  E.K.C. 
Irii 

foetidissima    aboafe  Jy.  2  (oalt.) 

PBendacoras  Jn.  3,  E.B.B. 
Narcissas 

Psendo-nar- 

oisBns    ...  Mob.  12. 
Qalanthnb 

niyalii    Feb  8,  B.  d;  B. 

Tarn  08 

oommonis  ...  Hay  28  (Cbiseldon), 

P.H.M. ;    Jn.   4, 
B.WB. 
Polygonatnm 

maltiflornm    May  17,  T.N.H.S. 
Convallaria 

majalis May  23  (oalt.) 

Boscoa 

aoaleatuB  ...  Deo.  8, 1880,  B.  &  B. 
Talipa 

■ylyestris  ...  May  5,  B.  4c  B. 
Oroitbog^lam 

nmbellatam    May  80  (oalt.) 
pyrenaioam    Jn.  18>  E.B.B. 
Soilla 
nmtana   ....   Ap.  17,  E.G* 


Allinm 

yineale  Jy.  1,  A.G.B. 

arsinam     ...  May  6,  B.  &  B. 
Golobioam 

aatnmnale  „  Aag.  18,  O.S. ;    Sep. 
13. 
Lnzala 

pilosa Mob.  19,  B.  ft  B. 

cam  pest  ris      Ap.  21,  B  ft  B. 

moltitioi-a  ...  May  5,  B.  ft  B. 
Jnncns 

oonglomerae 

tas Jn.  19,  E.B.B. ;  Jy.  I. 

effaaus    ......  Jn.  28. 

glaacns Jy.  7,  E.N.Q. 

lamprooar- 

pas Jn.  18. 

'Soirpas 

palasfcris    ...  May  28  (Ohiseldon), 
B.W.B. 
Garez 

distioba  .  ...  by  Jn.  10. 

panioalata      May  7,  B.  ft  B. 

rnlpina May  28  (Cbiseldon), 

B.N.G. 

mnrioata  ...  May  29,  B.W.B. 

divnlsa  f all  Jn.  18. 

remota  fall  J  n.  18. 

ovaliB     Jn.  18,  E.N.G. 

glaaoa    May  4,  B.  ft  B. 

pilalifera  ...  fall  Jn.  18. 

prsBooz  Ap.  24,  E.O. 

pallesoens  ...  Jn.  18  (nearly  over). 

pendala May  22  (oalt ) 

lylTatioa    ...  May  6,  B.  ft  B. 

flaya  May  28,  T.N.H.S. 

birta  ...  ^.  ,.•  May  28,  E.B.B. 

paladosa    ...  May  7,  B.  ft  B. 

riparia   by  May  7,  E.N.Q* 

Antbozantbam 

odQratnm  ...  Ap.  28,  K.Gi 


Digraphis 

arandinacea    Jd.  15,  B.W.H. 
Alopeoaros 

agrestis May  27,B.W.B.;  J7.I 

genioalatuB    Jn.  7. 

pratensis  ...  May  1. 
Phlenm 

pratenee    ...  Jn.  18,  E.B.B. 

b.  nodosnm   fall  Jy.  1,  E.K.G* 
Agrostifl 

alba  Jn.  28,  E.N.G. 

Tulgaris    ...  Jn.  18. 
Fhragmites 

commanis...  Aug.  18. 
Milinm 

ettasam     ...  May  17|  B.  &  B. 
Aira 

csDBpitosa ...  Jn.  10. 

flaxnoea  ..•••  Js.  80,  B.W.B. 
Avena 

flavesoens  ...  Jn.  7. 

pnbeaoenB...  May    10     (Pewiey)j 

pratensis  ...  May  31. 

elatior  Mi^y  31. 

Holoas 

mollis    May  81. 

lanatns May  8,  E.B.B. ;  May 

31,EB;B,BH.N. 
Triodia 

deonmbens     Jn.  80. 
Koeleria 

oristata     ...  May  31. 
Molinia 

oeornlea     ...  Aug.  18. 
Melioa 

nniflora May  10. 

Glyoeria 

plioata  May    10    (Pew8ej)i 

E.B.Ba 

aqnatioa   ...  Jn.  28,  B.W.B. 


lis 

Foa 

annua    all  the  year. 

nemoralis  ...  Jy.  7. 

pratensis  ...  May  3,  E.N.G. 

trivialis May  28,  E.B.B. 

Briza 

media    May  21,  B.W.B. 

Cynosnms 

cristatas  ...  May    10    (Pewaey), 

E.B.B.;  May  28. 
Daotylis 

glomerata...  May    10    (Pewsey), 

B.W.B.;  May  20. 
Festaoa 

oyina •  May    10    (Pewsey), 

E.N.G. }  May  80. 

mbra     • May  10    (Pewsey)  ; 

May  20. 

elatior   ......  Jy.  1. 

b.  arandina- 
cea    ... ...  Jn.  7  ;  Jn  15,  B.W.B. 

pratensis  ...  May  31. 

b.  loliacea      Jn.  28 ;  Jy.  20. 
Bromns 

gigantens ...  Jy.  12. 

asper Jn.  7,   B.W.B. ;    Jn. 

15. 

erectas  May  5,  B.  &  B. 

sterilis  May    10    (Pewsey), 

E.NG.;    May     12, 
E.K.C. 

raoemosas...  May  2^. 

mollis May  4,  B.  &  B. 

Brachypodinm 

sylraticam     Jn.  30,  E.N.G. 
Tritionm 

caninam    ...  Jn.  28. 

repens   Jn.  21,  B.  ft  B. 

Loliam 

perenne     ...  May  7. 

italicam    ...  Jy.  12. 
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Hofdenm 

pratenae   .•«  Jn.  28,  E.N.G. 
Nardas 

■triota  May  28  (Ghiieldon), 

OphiogloMun 

Tnlgatam  ...  May  6. 
Botryohiiim 


Lnnaria May  6,  P.H.M.  {  May 

29. 
EqQiBetnm 
arTense     ...  fertile  Ap.  8. ;  barren 

May  7. 
palastre    ...  bad  May  10,  B.K.O. 
limosnm    ...  May  21,  A.E.A. 


Hepatioa  triloba^Fab.  4. 
Eranthys  hiemalia — Jan.  31. 
Corydalia  solida — Mchv  21. 
^scqIob  Hippooastannm — May  11. 
Cytisns  Labnrn'nm — May  22. 
Pyros  Aacaparia — May  14,  O.B  T. 
Fyras  Japonica — Ap.  4, 
Apricot — Mob.  17. 
Peach— Mob.  17. 
Plam— Mch.  28. 
Bibes  Sangainenm — Mch.  21. 
Stapbylea  pennata — May  12. 
Saxifraga  craasifolia — Mob.  16. 


Oomns  masonla— Mob.  11. 
Syringa  ynlgaris  (Lilao) — May  13. 
Lonioera  caprifoliam,  fall—May  28» 
Sympboricarpas  racemosna — May  28. 
Lyoiam  Barbarum — May  23. 
Larix  earopeda— Mch  19. 
Scilla  Siberica— Feb.  28. 
Erytbronium  Dens-oania — Mob.  14. 
Wheat— Jn.  26. 
Oats— Jn   29. 
Barley— Jn  19. 
Rye— May  27. 
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ORNITHOLOGICAL  SECTION. 


In  making  a  report  of  the  Ornitbologioal  prooeeding^  of  the  Sooiety,  we 
mnst  first  mention  that  in  addition  to  the  inaagnration  of  other  Bections, 
an  Ornithologioal  Seofcion  has  been  formed  nnder  the  anspioes  of  Bev.  J.  P. 
Way,  assisted  bj  B.  E.  Cardew.  The  number  was  limited  to  a  dozen  or 
thereabonts  for  oon^enienoe  in  working. 

Meetings  were  held  fortnightlj  daring  the  Summer  Term.  Papers  were 
read  or  lectures  given  on  various  subjeots,  commencing  with  the  structure  of 
the  bird  and  passing  on  to  the  habits,  Sdo.,  of  some  of  the  species.  In  the 
Christmas  Term  Mr.  Coleman  gave  the  section  some  instruction  in  the  art  of 
birdsk inning.  This  art  will  be  very  useful  if  any  make  ornithology  a  regular 
study  and  indeed  necessary  if  they  should  ever  be  in  a  place  remote  from 
Taxidermists  where  the  rarer  specimens  are  more  likely  to  be  found 

The  year  has  not  been  a  very  eventful  one  as  far  as  regards  "  Notices." 
An  unusually  large  number  of  G^rasshopper  Warblers  seem  to  have  visited 
this  part  during  the  summer.  And  after  the  great  gale  of  October  14th, 
several  sea  bir>ls  were  found  driven  inland  by  its  violenoe.  The  stormy 
petrel  has  never  before  been  found  here. 

G.  T.  K.  Maurioe  deserves  great  credit  for  his  energy  in  the  amount  of 
observations  he  has  made  ;  as  also  C.  E.  Cooper.  But  the  number  of 
observers  has  been  very  smal  and  we  hope  that  next  year  there  will  be  more. 

Appended  is  the  more  detailed  report  of  the  notices  :— > 

Key  to  Initials. 


HC.B. 

H.  C.  Berwick. 

F.B. 

F.  Bligh. 

C.E.C. 

C.  E.  Cooper. 

C  ... 

Mr.  Coleman. 

HB.P. 

H.  B.  Freeman. 

C.H. 

C  Hartley. 

N.M. 

N.  Masterman,  Esq. 

G  T.KM. 

G.  T.  E.  Maurice. 

GA.C.S. 

G.  A.  C.  Sim. 

A.W.A.W. 

A.  W.  A.  Williams. 

J.P.W. 

Bev.  J.  P.  Way. 
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Kestrel— eggs  May  2,  G.T.K.M.  and  O.E.C. 

Sparrow  Hawk— eggs  May  14,  O.T.K.M.  and  O.E.O. 

Long-eared  Owl — egg  May  28,  F.B. 

Tawny  Owl— eggs  April  2,  A.W.A.W. ;  young  April  23,  Q.T.E.M. 

Spotted  Flycatcher— eggs  May  23,  A.W.A.W. 

Song  Thmsh—eggs  April  21,  G.T.E.M.  and  O.E.C. 

Blackbird— eggs  April  31,  G.T.E.M.  and  O.E.C. 

Hedge  Accentor— eggs  March  24,  G.T.K  M.  and  O.E.C. 

Bedstart— seen  April  9,  N.M. 

Whinchat— egg  Jnne  18,  H.B.F. 

Grasshopper  Warbler— 2  nests  May  28,  C.H.  and  A.W.A.W.  s  May  29,  H.B.F. 

Sedge  Warbler— egg  May  21,  O.E.C. 

Beed  Warbler— egg  May  30,  G.A.C.S. 

Garden  Warbler— Sieggs  May  24,  G.T.K.M. 

Whitethroat— seen  May  1,  N.M. ;  5  eggs  May  24,  C.H. ;  yonng  June  19,  H.B.F. 

Willow  Warbler— egg  Jane  6,  H.B.F. 

Chiff.Oha£E— eggs  May  20,  A.W.A.W.  and  C.H. 

Greater  Tit— eggs  April  2,  G.T.K.M.  and  O.E.C. 

Blue  Tit— eggs  April  30,  G.T.E.M.  and  O.E.C. 

Pied  Wagtail— yonng  May  24,  G.T.K.M. 

Yellow  Wagtail— seen  April  29,  G.T.E.M.  and  O.E.C. 

Meadow  Pipit—?  May  24,  G.T.E.M. 

Black-beaded  Banting— seen  Febmary  10,  H.B.F. 

ChaflSnch— eggs  May  22,  F.B. ;  yonng  Jaly  4,  G.T.E.M. 

House  Sparrow— young  May  28,  G.T.E.M. 

Greenflnch— eggs  May  21,  H.B.F. 

Linnet— eggs  May  13,  H.O.B. 

Bullfinch— eggs  May  28,  H.O.B. 

Starling— eggs  May  2,  G.T.K.M.  and  O.E.C. 

Book— building  February  7,  J.P.W.;  March  24,  G.A.C.S. 

Jackdaw— eggs  April  21,  G.T.K.M.  and  O.E.C. 

Magpie— eggs  April  22,  G.T.K.M.  and  O.E.C. 

Jay— eggs  May  14,  H.O.B. 

Creeper— eggs  April  24,  O.E.C. 

Wren— eggs  May  24,  G.T.E.M. ;  young  July  11,  G.T.E.M. 

Cuckoo— heard  April  12,  0. ;  egg  in  robin's  nest  May  28,  F.B. 

Swallow — killed  March  '33,  0. ;  eggs  June  6, 0.E.O. ;  last  seen  Norember  7, 0. 

Martin — seen  March  2  i,  J.P. W. ;  young  July  1,  G.T.E.M. ;  young  brood  agttiii 

October  12,  G'T.E.M. 
Sand  Martin— eeen  April  22,  G.T.E.M.  and  O.E.C. 
Swift— seen  May  1,  N.M. ;  eggs  June  1,  C.E.C. 
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Bing  PoTe    eggg  April  8,  G.T.E.M.  and  O.E.O. ;  yonng  May  8, 
Stock  Doye— eggs  Marob  29;  young  May  2,  G.T.K.M.  and  O.E.C. 
Turtle  Dove— eggs  May  14^  O.H. 
Peewit^seen  April  21,  G.T.K.M.  and  O.E.O. 
Land  BaU— heard  April  29,  N.M. 

Moorhen— egg  April  22,  G.T.K.M.  and  O.E.O. ;   yonng  Jnne  8,  G.T.K.M. 
Little  Grebe-— egg  May  24^  G.T.K.M. ;  Marob  26,  fonnd  dead  from  swallowing 
aflah;  yonng  Jnly  !• 


Some  rarer  birds  seen  this  year : — 
Common  TemmTan.  19,  shot  at  Kennet. 
Bine  Merlin — April  15,  fonnd  dead. 
Binged  Dotterel^Ang.  12,  shot  at  Kennet. 

Stormy  Petrel— after  the  gtle  of  Oot.  14tb,  fonnd  dead  near  Panterwiok. 
Kittiwake— shot  at  Brimslade. 
Arotio  Tern— fonnd  near  Canal  at  Wootton  Biyera. 
Bicbardson's  Skna — shot  near  Martinsell. 
Bar-tailed  Godwit — same  month,  shot  near  Oyerton. 

The  report  of  these  comes  from  Mr.  Coleman. 
Besides  these  a  Sandpiper  was  seen  near  Mildenhall  in  May  by  G.T.K.M. ; 

and  a  flock  of  Onrlew  were  heard  passing  over  the  College  at  II 

p.m.  on  night  of  Oot.  18th  by  J.P.W. 
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ENTOMOLOGICAL  SECTION". 


DusiNO  L^nt  t^rm^  ^§d^>  t)iifl^.  tection  met  regularly  on.altemata  Taesdaj 
eyenings  after  ChapoL  The  nnmber  of  members  was  aboat  20,  and  the 
attendanoe  fairly  regular.  With  a  view  to  the  Stanton  prize,  papers  were 
read  on  the  sacoessive  families  of  Lepidoptera,  and  hints  ^ven  for  the  finding 
and  ooUeoting  of  indiyidnal  speoies  of  interest.  Maddook,  Blandford,  and 
Alston  were  mo,st  energetic  in  carrying  on  the  work  of  the  meetings,  and 
papers  were  rejad  by  thex^,  and  by  the  President,  by  Daltry  and  by  Giyeen. 
Notices  were  exhibited  ^t  each  meeting,  followed  by  occasional  discnssions. 
During  the  summer  term  the  greater  quantity  of  notices  and  material  for 
questions  rendered  any  system  of  papers  less  feasible.  Two  or  three  were 
contributed  on  the  Micrplepidoptera  by  Maddook,  aud  Blandford,  and 
one  on  wing-markings  by  the  President.  On  two  occasions  the  Section  took 
wing  to  Babley  copse  for  the  purpose  of  sugaring,  but  without  great  suooess. 
There  was  some  falling  oiS  in  attendances.  After  the  holidays  the  time  of 
meeting  was  changed  to  alternate  Saturdays  in  preparation,  but  it  was  deter- 
mined,  after  the  Stanton  pri^se  collections  were  shewn  up,  to  discontinue 
them  until  the  opening  of  the  next  season.  The  Section  will  recommence 
next  term,  when  it  is  hoped  that  all  who  take  an  interest  in  the  subject  will 
join,  and  display  a  soQiewhat  less  silent  appreciation.  There  has  been  good 
work  done,  but  by  too  few.  hands,  and  it  should  be  remembered  that  as  the 
section  exists  for  all,  each  individual  should  contribute  his  quota  towaids 
promoting  it. 


GOLLEGTOBS, 

1881. 

JA. 

•*• 

1  •• 

J.  Acton. 

F.S.A 

... 

•  •  . 

F.  S.  Alston. 

G.S.B. 

.« . 

■  .  ■ 

G.  S.  Back. 

V.AB. 

a*. 

... 

y.  A.  Bankes. 

G.G.B. 

•  *• 

•  •• 

G.  G.  Beale. 

G.A  H.C.B 

•    (t. 

•  •• 

G.  A.  H.  C.  Berkeley. 

A.T.M.B. 

*•« 

•  •• 

B.  T.  M.  Berkeley. 

H.O.B. 

•  *• 

•  •• 

H.  C.  Berwick. 

WP.B. 

... 

... 

W.  7.  Blandford. 

BKC. 

•  *  . 

.  •  • 

E.  K.  Chambers. 

W.P.O. 

•  .  . 

... 

W.  P.  Chataway. 

WH.C. 

•  •• 

•  *. 

W.  H.  Coats. 

0. ... 

•  •• 

•  *. 

Mr.  Coleman. 
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F.B.O.D'0.  ... 
B«E«D'S«  ••• 
fi.D*  ••■ 

H.G.G. 
T.N.H.S. 

a.H. 

P.H.S. 

OJIL. 

P.H.M. 

N.M. 

A.£i.fi.M. 

G.T.E.M. 

A.G.P. 

E.P. 

T.AP. 

W.B.P. 

E.W.E. 

BxWtA. 

O.T.S. 

W.G.G.S. 

H.V.T. 

B.G.IT. 


••t 


••• 


••• 


••• 


••I 


•It 
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0.  E.  Cooper. 

F.  B.  C.  D'Chair. 
E.  E.  D'Satg^. 
H.  Dobie. 

E.  G.  Goodacre. 

T.  N.  Hart-Smith,  Esq. 

G.  Heaton. 

P.  Horton-Smith. 
G*  B.  Lias. 
P.  H.  Maddook. 
K.  Manden,  Eeq. 
A.  E.  B.  Mangles. 
G.  T.  E.  Maurice. 

A.  G.  Palgraye. 
E.  Pedder. 

Bey.  T.  A.  Preston. 
W.  Bt  Price* 

B.  W.  Bichards. 
B.  W«  Botlieram. 
0.  T.  Sidgwiok. 
W.  G.  G.  Stokes. 
H.  y.  Thomson. 
B.  G.  UsBher. 
W.  K.  ViUiers. 
H.  West. 


•  Means  caught  at  sugar 


BHOPALOOEEA. 
Gonepteryz-Bhamni — ^Malci  Moh.  17, 
P.H.M. ;    female,    Maj   7, 
P.H.M. 


Pieris  Brassiote— May  9th,  W.F.B. 

Bap»— Ap.  8,  T.A.P. 

Napi— Ap.  17,  N.M. 
Anthooharis    Gardamines  —  Ap.  28, 

G.T.K.M;  O.B.O. 
Arge  Galathea^June  80,  F.S. A. 
Lasiommata  ^gerea— Ma78,P.H.M. ; 
F«B.A. 

Janira— June  15,  H.W. 

Hyperanthus— June  26,  H.W. 


CcBnonympha  Pamphilns  —  May  19, 

W.F.B. 
Apatura  Iris — July  27,  G. 
Cynthia  Cardui— May  21  (hybemated) 

W.G.G.S. 
Yanessa  Atalanta — July  18,  J.A. 
lo— Moh.  17  (hyb.),  P.H.M. 
Urticad— Jan. 28,  P.H.M.;  June 
16  (bred),  P.H.M. 
Argynnis  Paphia— (Ct.),  Jy.4,W.H.B. 
(bred)  Jn.  20,  P.H.M. 
Adippe— June  26,  G.S.B. 
Aglaia— June  26,  G.S.B. 
Selene— May  22,  P.H.M. 
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BnphimyiiO    May  12,  W.F.B.; 
F.S.A. 

Artemis^Maj  14,  W.H.O. 
Kemeobius  Laoina— May  80,W.G.G.S., 

Babley 
Theola  Walbam— July  19,  P.H.M. 

QneroQs—Jaly  18,  H.O.B. 
Ohrysophanas  Phlaoaa— May  9,W.F.B. 
Polyommatas  Alsas— Jnne  80,  F.S.A. 
Alexis— May  21,  W.F.B. 
Agestis— May  24,  W.F.B. 
Thymele  Alveolas—May  21,  F.H.M. ; 

F.S.A. 
Thanaos  Tages— May  11,  H.D. 
Pamphila  Linea— Jaly  7,  W.F.B, 
SyWanua— May  30,  W.G.G.S. 
HETEROGEB A. 
8PHINQINA. 
Prooris  Geryon— May  81,  W.G.G.S., 
Babley 
Statioea-June  23,  F.S.A., 
Martinsell 
Anthrooera  LonioersB — Jane   30, 
F.S.A.,  Barney 
Filipendalas— Jane  80|  F.S.A. 
Smerinthas  OoellataB— Jane  26, 
G.T.K.M. 
Popnli— May  30,  H.V.T. 
Till©— Jane  2,  W.F.B. 
Sphinx  Ligastri — Jane  20,  A.E.B.M. 
Cluerooampa  Elpenor— June  6, 

B.J.^.B. 
Maoroglossa  Stellataram— June  22, 
A.G.P. 
BOMBYOINA. 
Hepialos  Heotas — Jane  13,  PaH.M. 
Lapalinas— May  27,  W.F.B. 
Hamali— Jane  12,  H.G.G. 
Yelleda— Jane  14,  F.S.  A .,  Babley, 
at  dask. 
Staoropaa  Fagi— Jn.  18,  J.A.s  Sfcypa 


Pterofltoma  Palpina—JnneS,  W.G.G.S. 
Lopbopteryx  Oamelina — May  16, 

P.H.M. 
Diloba  GsBraleooepbala-^-Jaly  27, 

WHO. 
Pdtasia  Gasainea— Oct.  25,  W.F.B., 

on  oak  tranks. 
Pygsara  Bacephala — (bred)  May  6, 
W.F.B. ;     (ot.)    Jane     21, 
B.K.G. 
Psilara  Monacha— (bred)  Jaly    16, 

W.F.B  ;  larva  on  oaks 
Dasyohira    Padibanda  —  Jane    11, 

W.F.B. 
Demas    Ooryli  —  (bred)    Mob.    31, 
W.G.G.S.;    (ot.)    May  19, 
F.S.A. 
Orgyia  Antiqaa— (male  bred)  Jaly 
10,  W.H.G. ;  (ofe.)  Jaly  19, 
P.H.M.;    (fern,  bred)  Jaly 
7,    W.HG. ;  (ot)    Oct.    16, 
F.S.A. 
Stilpnotia    Saliois— (bred)   Jaly  18, 

C.BL. 
Porthesia  Aariflaa — (bred)  Jaly  18, 
P.H.M.;     (ot.)     Jaly     16, 
P.H.M. 
Litbosia   Gomplanala  —  Jaly  16, 

W.F.B. 
G!ni8tis    Qaadra— (bred)    Jaly    18, 

P.H.M. 
Gnopbria  BabriooUis— (bred)    May 
28,  W.F.B.;  (ot.)  Jane  11, 
P.H.M. 
Enthemonia    Bassala  —  Jane    27, 

P.HM. 
Arotia  Gaja— Jaly  2nd,  W.H.G. 
Nemeophila    Plantaginis — Jane    12, 
F.S.  \.,W.H  0. (West Woods) 
Phragmatobia  Faliginosa — May  8, 
P.H.M. 
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SpiloBoma    Menthastri  —  Maj    30, 
E  E.D'S. 
Lnbricepeda— May  25,  P.H.K. 
Oalliznorpha   Jaoob»89  —  May    23, 

G.T.KM. 
Pceoilooampa  Populi— Nov^.19,  W.F.B, 
Clisiooampa    Nenstria  —  Jaly    19, 

V.AB. 
OdoneBtii  Potatoria^bred  male  Jane 
19,  G.T.K.M. :  bred  female 
Jane  30,  T.N.H.S. 
Oilix  Spinala— May  17,  H.B.B. 
Platypteryz  Laoertinariar— liay  10, 

P.H.M. 
Drepana    Falcataria  —  May    12, 
W  .F.  B. 
Ungoioola — May  4,  H.B.B. 
Thyatira  Derasa — Joly  14,  C.B.L. 

Batis— •Jaly  18. 
Oymatophora  Daplarls — *Jane  14. 
Flavioornia— Moh.  12— W.F  B. 
Bryophila  Perla— Jane  7,  W.F.B. 
Acronyota  Psi — May  10,  P.H.IC. 
Megaoephala —  (bred)    May    7, 

P.S-M. 
Ligastri — •Jaly  18. 
BamioiB— May  12.  G.G.B. 
LeaoaniaConigera— Jy.l9,  W.G.G.S. 
Tarca-Joly  16,  W.G.G.S. 
Comma — Jane  18,  F.H.M. 
Pallens— •Jaly  18. 
Axilia  Patris — •Jane  14. 
Xylophasia  Barea— May  dO,T.N.H.S. 
Uthoxylea— July  11,  W.F.B. 
Sablaetrie— *Jane  14u 
Polyodon— Jane  22,  F  S.A. 
Hepatica- Jane  6,  W.F.B. 
Laperina  Testaoea— Sep.  17|  P.H.M. 
Hamestra  Anoeps — Jane  22,  P.H.M. 

BrasBioae— May  28,  W.F.B. 
Apamea  Basilinea— Jane  1,  J.A. 


Unanimis— May  28,  W.F.B. 

Oonlea^Joly  8,  H.D. 
Miana  Strigilis— Jane  14,  P.H.M. 

Fasoianoala — •Jane  14. 
GKammeBia  Trilinea — •Jane  14. 
Oaradriaa    CabioalariB  —  July    16, 

W.G.G.S. 
Baaina  Tenebrosa — •Jane  14. 
Agrotis  Segetam^-^Jane  14.. 

EzclamationiB — Jane  3,W.G.G  S. 

CortioeaP— Jane  12,  W.H.C. 

Porphyrea— Jane  21,  C.T  S. 
Triphsana  Fimbria— Jaly  22,  N.M. 

Pronaba — Jane  4,  J.D.L. 
Nootaa  Angar— Jaly  18,  W.G.G.S. 

Plecta— •May  18. 

O-nigrnm — •Jane  12. 

Triangalam — •Jaly  18. 

Brannea — •Jaly  18. 

FeBtira— •Jane  14. 

Baja-Jnly  22,  N.M. 

Bubi— May  29,  W.F. «. 
Tasniooampa  Gothioa— Ap.  8, W.F.B. 

Initabilis^Mch.  23,  W.F.B. 

StabUis— Mch.  19,  W.F.B. 

Mnoda— Mch.  17,  W.F.B. 

Crada^Ap.  20,  N.M. 
Anchocelifl    Pistacina  -^  Not.     19, 

W.F.  B. 
GeraatiB  Yaccinii— Moh  13,  P.H.M. 
SoopeloBoma    Satellitia—  Moh.    24. 

W.F.B. 
Xanthia  Ferrnginea — Got.  9,  P.B.M. 
OoBmia  Trapezina— •Jaly  18. 

AffiniB— •July  18. 
Dianthoecia  Carpophaga —  Jane  4^ 
T.A.P. 

Gncubali — June  6,  H.W. 
Miselia  QzyacaDthse— Got.  9,  P.H.M. 
Agriopifl  Aprilina —  (bab)   Sept.   2, 
(ct.)  Got.  25,  W.F.B. 
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Fhlogophora  Ketioolofla-*  May  17, 

W.F.B. 
Bnplexia  Lnoipara— Jnne  6,  W.F.B. 
Apleota  Herbida— Jnne  6,  W.F.B. 

Kebalosa— Jnne  7th,  W.G-.G.S. 
Hadena  Dentina— Jnne  6,  W.F.B. 
Oleraoea— May  26,  W.G.G.S. 
Thalassina-^May  18. 
Adaata^Maj  80,  W.G.G.S. 
Xylina  Bbisolitfaa— Moh.  18,  P.H.M. 
CaoaUia  Umbratioar— June  6,  W.H.O. 
Brephoa     Parthenias  —  Mob.     81, 
W.F.B.  (roand  birobee). 
Notha— Ap.  i;W.P.O. 
Abroitola  X7rtiofl&— June  6,  P.H.M. 

Triplasia— June  5,  P.H.M. 

Plnsia  Palobrina—Jane  12,  E.E.D*S. 

CbryBitis^Jone  2,  P.H.&T. 

Gamma — June  1,  B.G.U. 

Gonoptera      Libatriz  —    Mob.      2, 

W.N.V.;  Oct.  8rd,  W.B.P. 

Ampblpyra  Pyramidea —  (bred ) ,  Jy . 

19,  P.H.M. 
Mania  Typioa— May  25,  F.B.O.D*G. 
Bnotidia  Mi- May  21,  W.F.B. 

Glypbioa—May  21,  W.F.B. 
Pbytometra  wSnea — May  8,  P.H.M. 

GEOMBTBIKA. 
Onraptefyz  Sambuearia  —  Jaly    li, 

B.B.D'S. 
Bamia  Orat»gaia — (bred)  Mob.  17, 
P.H.M.;  (ct.)  May  12,  F.S.A. 
Angerona  Prmiaria — fern.,  Jane  28, 
P.H.M.   ;      male,    Jaly    1, 
W.H.O. 
Metrocampa  Margaritata— July  2, 

W.F.B. 
Bllopia  Faadaria— Jaly  18,  F.S.A. 
Bmymene   Dolobraria— May    29, 

P.H.M. 
Seknia  Illanaria— May  7,  W.F.B. 


Lmaria— -Jane  2,  P.H.M. 
Illastraria— Jane  11,  P.H.M. 
Odontopera   Bidentata — (bred)   Ap. 
80,   F.S.A.  ;  (ot.)  May  24, 
G.T.K.M. 
EnnomoB  Tiliaria— (bred)  Aag.  18, 
W.H  0. 
Erosaria— Sept.  80,  L  O.W.T. 
Angnlaria— Sept.  17,  P.H.M. 
Himera  Pennaria— (bred)  Oct.    8; 

(ct.)  Got.  9,  P.H.M. 
PbigaHa  Pilosaria— (male)   Mob.  1, 
W.F.B. ;  (female)  Mch.  24, 
P.H.M. 
Nyssia  Hispidaria— Mob  17,  W.F.B. 
(beech  trank ) 
Betolaria — Jane  18,  G.H. 
Hemerophila  Abraptaria — May  6, 

F.S.A. 
Gleora  Liohenaria— Jaly  8,  W.G.G.S. 
Boarmia  Repandata — Jn1y8,  P.H.M. 
Rhomboidaria—Jaly  IS,  F.S.A. 
Boboraria— Jane  25,  W.P.B. 
(oak  trankB.) 
TephroBia  Panota1ata-Mayl4,P.H.M. 
GrepaBoalaTia—Meb.2f', W.G.G.S. : 

W.F.B. 
Larioarla--May  7,  W.F.B. 
BzterBaria— Jane7,  P.H.M. 
Geometra  Papilionarla— Jaly  14, 

P.H  M.  (Babley.) 
lodis  Yernaria— Jaly 

Laotearia— May  22,  P.H.M. 
PborodeBma   Bejalaria  —  July   7, 

W.F.B.  (Hens  Wood) 
HemitbeaThymiaria — Jaly  7,  W.F.B. 
Ephyra  Porata— Jane  80,  P.H.M. 
Panotaria— May  14,  W.F.B. 
Trilinearia— May  6,  W.F.B. 
Astbena  Lateata— Jane  28,  P.H  S. 
Candidata— May  18,  P.H.M. 
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Sylrata— June  11,  W.P.B. 
Aoidalia  Bisetata—Jaly  7.  W.F.B. 
Trigeminata—Jnlj  li,  P.H.tf. 
Virgalaria— June  28.  W.P.B. 
Bemutata— May  80,  W.G.G.S. 
Aversata— July  2,  W.P.B. 
Bradyepetes  Amataria — July  12, 

W.P.B. 
Gabera  Fusaria—May  16,  W.P.B. 
Ezaothemata— May  28,  E.P. 
Coryoia  Punctata— May  12,  W.P.B. 
Taminata^Uay  21,  P.B.C.D'G. 
MacariaLiiurata^May  28,W.Q.G  S. 

(Pir  Wood). 
Strenia  Glathrata— May  8,  P.H.^. 
Lozog^amma  Fetraria— May  12, 

W.P.B. 
Numeria  Pulveraria— May  24,  P.H.M. 
Pidonia  Atomaria— June  12,  W.H.G. 
Piniaria— June  18,  P.H.S.  (Pir 
Wood). 
Minoa  Euphorbiata— May  31, W.P.B. 
Abraxas   Grossulariata — July  14, 

P.H.M. 
Ligdia  Adustata-^May  14,  P.H.M. 
Lomaspilis  Marginata— May  21,' 

W.G.G.S. 
Hybemia  Bupioapraria — Mch.  12, 
W.P.B. 
Leuoophearia— Peb.  27,  W.P.B. 
Aurantiaria— Got.  9,  P.M.M. 
Progemmaria — Moh,  1,  W.P.B. 
.  Defoliaria— Nov.  6,  P.H.M. 
AniBopteryx  JBaoularia— Mob.  12, 

WP.B. 
Cheimatobia  Brumata  —  Nov.  19, 

W.P.B. 
Oporabia  Dilutatar— Got.  11,  W.P.B. 
Larentia  Didymata — June  18,  P.S.A. 
Multiitrigaria— Mch.  24,  P.H.M. 
Miaria— June  4,  W.G.G.S. 


Emmelesia  decolorata—June  18, 
P.H.M. 
iijffinitata— May  28,  P.H.M. 
Alohemillata— July  9,  W.F.B. 
Albulata— May    84,    P.HM.; 

F.S.  a . 

Eupitheoia     Oonaignata —  May   16, 
P.S.A. 

Suooentaureata — June  18,  P.S.A. 

Subumbrata— July  13,  W.P.B. 

Gastigata— May  6,  W.P.B. 

Yirgaureata— May  24,  P.H.M. 

Subfulrata  — ^  June    2, 

Larioiata— June  9,  W  G.G.S. 

Irriguata — May  5,  W.P.B.  (on 
beech  trunks). 

Vulgata  -May  21,  W.G.G.S. 
WP.B. 

Assimilata— May  16,  W  P.B. 

Abbreviata— May  21,  P.H.M. 

Exiguata— June  11,  W.P.B. 

Goronata— June  7,  P.H  M. 

Beotangulata—June  28,  P.S.A. 
Lobophora  Lobulata— May  4,  W.P.B. 
Thera  Yariaia— June  7,  W.G.G  S. 
Ypsipetes   Elutata — bred   July    18, 
P.S.A.  t  ot.  July  18,  G.T.S. 
Melanthia     Bubiginata —  July     9, 

P.H.M. 

Ocellata— June  2,  P.H.M. 

Albioillata— June  12,  W.P.B. 
Melanippe  Hastata— Jnne,llW.P.B. 

Unangulata — July  9,  P.H.M. 

Bivata— July  19,  P.S.A. 

Biriviata— May  8,  W.G.G.S. 

Montanata — May  13,  P.H  M. 

Pluotnata— May  6,  P.S.N. 
Antiolea  Bubidata— July  14,  P.H.M. 

Derivata— May  7,  T  N.H  S. 
Goremia  Propugnata— May5,  P.S.A. 

Perrngaria— May  4,  P.S.A. 
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Unidentaria— May  18,  W.F.B. 
Camptogramma  BiliaQata^June  7, 

F.H.M. 
Phibalapteryz     Topsata— July     K', 

P.H.M* 
BootoBia    Dabitata — ot.     Sept.     17, 
P.H.M. ;    .brad     July    18, 
F.SA. 

Yetalata— Jane  29,  P.H.M. 

Bbamnata^Jaly  16,  W.G.G.S. 
Eooosmia  nndolata — Jane  28,  W.F.B. 
Cidaria  Miatu^Sept.  24.  W.F.B. 

Pioata— Jaly  1,  W.G.G.S. 

Corylata^Maj  13,  P  H.M. 

Bassata— May  29,  P.H.M. 

Ixnmanata — Jane  IS,  P.H.M. 

Soffamata— May  10,  W.F.B. 

Bilaoeata— May  10,  P.H.M. 

Testata— Sept.  6,  W.H.C. 

FuWata— Jane  80,  P.H.M. 

Pyral  ata— Jaly  9,  W.F.B. 

Dotata^Jane  25,  G.T.K.M. 
Sabolia  Mensararia — Jaly  18,  H.O.B. 

Plombaria — Jane  24,  F.S.A. 

Anaitia  Plagiaria — Jane  14,  F.S.A. 

Odexia     Gh»rophyllata  —  Jane     4, 

W.G.G.S.;  W.FB. 

PYRALIDINA. 

Hypena     Probosoidalia — May      28, 

WP.B. 
Bivnla  Serioealis— Jnly  7,  P  H  M. 
Herminia  Barbalifl — May  24,  P.H.lf. 

Nemoralis— May  29,  P.H.M. 
Pyralia  Glaaoinalis— Jaly  12,  W.H.O. 
PyraasiaParparalifl— May  21,F  S.A. 
Herbala  Ceipital  a— May  7,  W.F  B. 
Hydrooampa  Nymphseata — Joly  4, 

FS.A. 
Botys  Pandalis— May  28,  W.F.B. 

Fnaoalifl— Jane  6,  W.G.G.S. 

Urtioata— May  26,  B.H.M. 


Bbalea  Sambaoalis— Jaly  10,  P.H.M. 
PioneaFopfioalis— May  24,  G.T.K.M. 
Scopala  Latealis— Jane  4,  P.H.M. 

Olivalis— Jane  2,  F.S.A. 

Ptnnalis— Jan©  13,  P.H.M.' 
Stenopteryz    Hybridalis — Joly    12, 

P.H.M. 
NoUk  OristalttltB— May  4^  F.S.A. 
Simaethis     Fabrioiana  —  May     28 

Endozea  Ambigoalis-^May  24,F.S.A. 

Pyralella— Jane  4,  P.H.M. 
Aphomia  Colonella-^aly  18,  W.F.B. 
Crambos  Pratellas— May  21,  P.H.M. 
Hortaelloa — Jane  16,  F.S.A. 
Triatellaa— Jaly  13,  W.F.B. 
Ghloephora  Prasinana — (bred)   Ap. 
10,  W.G.G.S. ;  (ot.)  Jane  6, 
J.A. 
Hypermeoia   Aagnstona — July    7, 

W.P.B. 
Enlia  Minisirana— May  28,  W.G.G.S. 
Antithesia  Cynosbatella — Joly  18, 

W.F.B. 
Pnmiana— May  21,  P.H.M. 
Tortriz  Yiridana— Jane  28,  P.H.M. 
Forsterana— Jaly  1,  W.F.B. 
Bibeanar— Jane  25,  GT.K.M. 
LozotsBnia  Sorbiana — Jaly  8,  W.F.B. 
Masoalanfr— May  12,  P.H.M. 
Folvana— Jaly  13,  P.H.M. 
Xylosteana-^aly  7,  W.F.B. 
Bosanar-Jnly  8,  W.F.B. 
Ptyoholoma   Leoheana  —  Jnne    12, 

W^.F.B. 
Pardia  Tripanotana — ^ICay  28,P.H.M. 
Spilonota  BoasBoolana  —  Joly   18, 
W.F.B. 
Trimacalana — Jaly  4,  P.H.M. 
Lithographia  Campoliliana — ^May  28, 
P.M.M. 


180 


Poddisoa  Ophthalmicana — Sept.  80, 

W.F.B.  (Weak  Woods). 
Halonota     Bimacnlana  —  Oot.    5, 
W.F.B. 
Soatnlana— May  21,  P.H.M. 
Bnmniohiana — May  21,  F.S.A. 
Goooyz  Hyrciniana—May  24,P.H.M. 
Anohylopera      Mitterbaoheriana  — 
May  12,  P.H.M. 
Lnndana — May  18,  P.H.M. 
Argyxotoza   Gonwayana —  May  28, 

P.H.M. 
Dictyopteryz  ContaminatLa— Oct.  6, 
W.F.B. 
Loeflingiana — Jnly  8,  P.H.M. 
GrcBiia   Bergmannianik  —  Jaly  18, 
W.P.B. 
Forskaleana— Sept.  80,  W.F.B. 
Holmiana— July  20,  P.H.M. 
Ozygrapha  Literana—  May  7,  W.F.B. 
Peronea   Favillaceana  —  July    20, 
P.H.M. 
Variegana— July  20,  P.H.M. 
Teras  Gandana— Sept.  80,  W.F.B. 
Poeoilochroma   Gorticana —  July    9, 

W.F.B. 
Boxana  Arcuella — June  7,  W.G-.G.S. 
Ephippiphora  Argyrana  —  May  12, 

P.H.M. 
Stigmonota  Perlepidana  —  May    7, 

W.F.B. 
Grapholita     Ulicetana  —  May     7, 
P.H.M. 
Hypericana — July  8,  P.H  M. 
Nigricans— May  24,  W.a.G.S. 
Gnephasia  Subjeotana  —  June    11, 
P.H.M. 
Yirganreana — July  13,  W.F  B 
SericoriB  Laounana — June24,W  F.B. 

Urtioana— May  28,  P.H.M. 
Gbrosis  TesBerana-rJnJy  8,  P.H  M. 


Argyrolepia  Gnicana — July  9, W.F.B. 
Tortric3des  Hyemana  —  March    6, 
W.G.G.S. 

TINEINA. 
Ghimabaoohe  Phryganella — Oct.  16, 
F.B.A.. 
Fagella--Mch.  24,  P.H.M. 
Tinea  Cloaoella— June  11,  W.G.G.S. 
Fulvimitrellar— May  22,  W.F.B. 
Incurvaria     Gapitella  —  May     22, 
W.FB. 
MaBcnlella— May  10,  P.H.M. 
Nemophora    Swammerdammella  — 
June  14,  F.S.A. 
Scbwarziella —  June  14,  P.H.M. 
Adela  De  Geerella — June  4,  P.H.M. 
Viridella— May  24,  F.8.A. 
Subpurpurella — May  7,  P.H.M. 
Swammerdamia   Pyrella  —  May  7, 

W.F.B. 
Hyponomeuta  Padellus  —  July  14, 

U.Ej.Ij  s. 
GeroBtouLa    Badiatella  —  July    18, 
P.H.M. 
GoBtella— July  18,  P.H.M. 
Phibalocera     Quercana  —  July    13, 

P.H.M. 
Depresaaria     Applana  —  Jan.     81, 
W.G.G.S. 
UmbeUana— Mob.  27,  W  F.B. 
Grelechia  Bufescens — June  1,  W.F.B. 
Terrellar-Jnne  12,  P.H.M. 
Prozimella — June  5,  W.G.G.S. 
Basycera  Sulphurella — Jn.l8,P.H.M. 
CEcopbora  PseudoBpretella — May  81, 

W.F.B. 
Endrosis  Fenestrella — May  4, P.H.M. 
Pancalia  Leuwenhoekella —  May  80, 

W  G.G  S. 
Glyphipteryx  Fuscoviridella  —  May 
28,  P.H.M. 
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Graoilaria    Swederella  —  May    12, 
W.G.G.S. 
Syringella— May  7,  T.H.M. 
Coleophora  Siooifolia — May  5,W.F.B. 
AlbicoBta— May  5,  W.F.B. 
GsBBpititiella— May  13,  W.F.B. 
Layema  Atra — June  IS,  W.G.G.S. 
Chrysooorys   Festaliella  —  May  21, 

W.G.G.S. 
Elachista      Nigrella  —  May       21, 
W.G.G.S. 
Gygnipennella— May  26,  B.W.B. 
Lithooolletis  Cramerella — May    12, 
W.G.G.S. 


Ulmifoliella— May  13,  P.H.M. 
Faginella— Ap.  ^,  N.M. 
Qaeroifoliellan-May  7,  P.H.M. 
Cemiostoma  Labnmella  —  May  28, 
F.B.O.D'0.j   E.W.B. 
PTBEOPHOBINA. 
Pterophoms  Trigonodaotylns — June, 
27,  E.E.D'S. 
FnBCTLB — ^Jnne  28,  F.H.M. 
Pterodactylnfl— Sept.  17,F.H.M. 
Pentadaotylns    —   June       25, 
G.T.K.M. 


COLBOPTBRA. 

Snbjoined  is  a  list  of  286  recorded  notices.  This  is  an  improvement 
on  last  year,  but  at  least  twice  this  number  might  be  reached  by  any  one 
member  who  would  devote  himself  to  collecting.  There  is  a  goodly  list 
of  names,  but  with  the  exception  of  Blandford,  who  has  done  some  good 
work,  few  have  exhibited  more  than  a  casual  interest.  It  is  hoped 
that  next  year  so  fortilo  a  subject  may  produce  some  more  ambitious  votaries, 
whose  aim  will  go  beyond  merely  seeing  their  names  appended  as  below. 


J  A. 

F.8.A. 

£tB>B. 

H.O.B. 

WF.B. 

E.KC. 

A.G.O. 

Mr.  0. 

E.E.  de  S. 

r.E.D.H. 

AMF. 

C.HH. 

T.N.H.S. 

G.H. 

J.C.K. 


••• 


J.  Acton. 
F.  S.  Alston. 
E.  B.  Badcook. 
H.  C.  Berwick. 
W.  F.  Blandford. 
E.  K.  Chambers. 
A.  G.  Chichester. 
Mr.  Coleman. 

E.  E.  de  Satg^. 

F.  E.  Brummond-Hay. 
A.  M.  Fairbaim. 

C.  H.  Harding. 

T.  N.  Hart-Smith,  Esq. 

G.  Heat  on. 
J.  C  Krilger. 
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A.L.J. 
J.L. 

A<  tt.M* 
NN.M. 
G.T.K.M. 
A  P. 
P.O.P. 
Miss  P. 

T.A.P. 

W.B.P. 

B.JB. 

B.W.B. 

G.L.B. 

B.W.B. 

C.T.S. 

B-A.W* 

J.A.W. 

OP.W. 

H,W. 


t»* 


••• 


••« 


•  M 


••• 


•  •• 


A«  L*  J&fOksoiL. 
J,  Langwoithy. 
P.  H.  Haddook. 

A.  W.  Mahaify. 
N.  N.  Marsh. 

G  T.  K  Manrice. 
A  Peroival. 
P.  0.  Phillipa. 
MiBB  Preston. 
H.  K.  Presoott. 
Bey.  T.  A.  Preston. 
W.  B.  Price. 
B  J.  Beynolds. 

B.  W.  Bickards. 
G.  L.  Bolleston. 
B.  W,  Botheram. 
0.  T.  Sidgwiok. 
B.  A.  Waddilove. 
J.  A.  Wanklyn. 
O.  F.  Waterfield. 
H.  West. 


KotiophilQS    bignttatns— Feb.     16, 

O.F.W. 
Elaphms  onpreiiB — May  14,  W.B.P. 
BUiMsa     «nti2tipiinetata— May     38, 

T.N.H.S. 
Cyehrw  rostratiM— Feb.  6.  W.F.B. 
Carabns  grannlains — May  20,B.  A.W. 
catennlatns — Jnne  30,  A.G.C. 
violaceus — J  L  ,  A  p.  1. 
Nebria  breyicollis— T.N.H.S  ,  Feb.  6. 
Leistus      f  ermgineus  —  Jnne      1 8, 

F.E.D.H. 
Dromins  agilis—Feb.  17,  W.F.R. 

qoadrimaonlatns— Feb.  17,W.F.B. 
qnadrinotatns— Mar.  8,  W.F.B. 
Lorioera  pilioomis — G.T  K.M.,Feb.6 
Cblsenins  nigricomis— -T.N.H.S, Feb. 
6. 


Badister    bipnstnlatns  —  Mar.    22, 

P.C.P. 
Calathns  melanocephalns — Mar.  80, 

W.F.U. 
Anohomenns    dorsalis  —  F.E.D.H., 
Mar.  4. 
pammpunctatns  —  Feb.      17, 

G.T.K,M. 
fnliginosns— Jnne  24,  T.N.H.S. 
Pttrostichus  niger — Jane  30,  G  £  R. 
nigrita— Feb.  6,  G.T.K.M. 
minor— G.T.K.M.,  Feb.  6. 
»*r«wtii«— W.F.B.,  Mar.  10. 
oblongo-pnnctatas  —  Feb.    6, 

G.T.K.M. 
madidns~A.L.J.,  Jnne  8. 
striola— J.A,  June  20. 
Amara  familiaris— May  8,  F.E.D.H 
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aonminata — Mar.  16,  O.T.S. 

triyialis — May  8,  J.A.W. 

ovata — Jane  24,  F.S.A. 
Harpalus  ru/i'abrw— Sep.  29,  W.F.B. 

rnficomis— Jane  12,  E.E.de  8. 
Patrobasexoavafcas— Feb.24,  W.P.B. 
Trechasminatns— W.F.B,  Mar  10. 

obtasns— F  E.D.H.,  Mar.  23. 
Bembidiam     obtasam  —  Mar.      4, 
F.E.D.H. 

quadrimaeu^atum'^W  F.B.,Mar. 
30. 

qaadrigottaLam  —  Mar.    25, 
T.N.B.8. 

lampros— Mar.  80,  W.F.B. 

brannipee— May  11,  W.F.B. 
Ealiplus  fulvuB—MsiT.  12,  W.H.R. 

rafioollis— May  30,  E  A.W. 
Hydroporus  depre$8us — May  30,K.  A.W. 

litaratna— Mar.  30,  W.F.B. 

planna— J.A.,  Feb.  6. 
Colymbetes  faacns — Sep.  25,  W.F.B. 

jpulveroaiM— May  30,  GT  K.M. 
llyhitis  fuliginoaus—Sep.  22,  W  F.B. 
Agabas  bipnatnlataB— J.A.,  Feb.  6. 

uligvnosui-'UBj  28,  W.H  B. 

nebulosns— W.F.B.,  Mar.  14. 

maonlataa — May  30,  R  A.W. 
DytiBcna  marginalia — W.F.  B., M ar.l4 
Gyrinna  natator — Mar.  14,  W  F.B. 
Hydrobina  f  aacipea — Mar.SO,  G.T.K.  M. 
Belucharea  lividua — W.F.B,  Mar.24. 
Anacoena  variahil%9—May  30,  B.A.W. 
Helopborna    aquatioaa  —  Mar.     24, 
W.F.B. 

griaena— May  30,  R.A:W. 

granalaria— Mar.  24,  W.F.B. 
Spbseridiam  aoarabceoidca— May  21, 

W.F.B. 
Cercyonfiavipea — Mar.  20,  W.F.B. 

lateralis— Feb.  17,  W.F.B. 


Megasternum  holetophagum^Veh.l7, 

W.F.B. 
Crypfcoplearam  atomarium — May  S, 

W.F.B. 
Leptu:a  rw/coUis— Feb.  6,  W.F.B. 
Aleoohara  f  aaoipea — Jane  12,  C.T.S. 
UomM'jta     luridipennia  —  Jaly    1, 
T.N.H.S. 
/ungi—Feb,  17,  T.N.H  S. 
Taohyporaa  obtaaas— Feb.  17,  W.F.B, 
ohryaomelinuB— Feb  17,  W.F.B. 
hypnorum— Feb.  17,  W.F.B. 
pjwiUtw—T  N.e  S.,  Feb.  16, 
brannena— W.F.B.,  Feb.  17. 
Tachinaa  rofipea— Feb.  17,  W  F.B. 
laticollia— C.H.H  ,  Mar.  22. 
margineUtis — W.F.B  ,  Mar.  80. 
Bolitohii^  pygmoBus — Jaly  1,T.N  HS. 
Quedius  molochinus^Feb  17,  W.F.B. 

fuligiuoaaa— Feb.  24,  W.F.B. 
CreopbiUa     maxillosaa —  May     30, 

R.A.W. 
Lelatotrophua    nebalosaa— May    11, 

W.B.P. 
Ooypaa  onprens — May  8,  W.B  P. 

morio— Sep  29,  W.F.B. 
PWZonf/iufi  sp/endens— Feb.21,W.F.B. 
laminatus— G  T.K  M.,  Feb.  6. 
decoruB— Feb.  6,  W.F.B. 
politas—Feb.  24,  W  F.H. 
varias— Feb.  24,  W.F.B. 
fimetarius— May  4,  P  E.D  H. 
Xantholinaa  linearis— W.F.B.,  Feb. 

24. 
Otbiaa  fulvipennis— W.F.B  ,  Feb.24. 
Lachrobium     biunnipea  —  Feb.    24, 
W.F.B. 
elongaatin  — Feb.  6,  W  F.B. 
multipanctom— Mar  2*,  W.F.B. 
Stilicaa  orbicalataa — W.F.B.,Feb.24. 
Btenns  Jano—Feb.  6,  T  N  H.S. 
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Bpeoalator— Feb.  24,  W.F.B. 

nnioolor— Mar.  24,W.F.B. ;  Feb. 
17,  W  F.B. 

impressus— Feb.  17,  T.N.H.S. 

tarBaliB— G.T.K.M.,  Jan  31. 
Oxjtelns  rugosus— Feb.  17,  W.F.B. 
Lesteva  loogsolicrata— W.H  E.,Ma7'28 
Homaliamrivalare — Ma  .  24,  W.F.B. 
Bryaxis  fossalata — W.F.B.,  Mar.  10 
Choleva  angustata—Ms^j  6.  W.F.B. 

o^ilw— Ap.  3,  R.A.W. 

nigrioans— Mar.  24,  W.F.B. 

•trii^s— Mar  24,  W.F.B. 
NeorophorDB  hamator  —  Jane    13, 
WF.B. 

mortuoram— W.F.B.,  May  6. 

▼espillo— Sept.  18,  Q.T.K.M. 
SilphaliUoraliS'-'Feb  12,  a.T.E.M. 

rugosa— May  18,  T  N.H  S. 

quadripanctata— P.  EI.M.,  Jane  7 

atrata-G.T  K  M.,  Feb  6. 
Hister  cadayerinas— Jane  3,  B.W.B. 
Eparsda  cestiva— Jane  !•,  T  N.H  S. 

dtZeta-July  1,  T.N.H.S. 

/lor«a— May  28,  T.H.N  S. 
Soronia  grieea— T.A.P.,  May  14 
Meligethes  rafipe< — Jane  Id,  A.M.F. 

ffinens— W.H.B.,  Mar.  12. 
Bytaras  tomentosas  —  May  31, 

T.N.H.S. 
Bhizophagas  bipastalatas— P.H.M., 

Mar.  6. 
Lathridius  rninutus — Mar.  24, W.F.B. 
Corticiria  eljngaia—¥eb.l7,  W.F.B. 
Dermestea  mnrinns — Feb,  17,  W.F.B. 
Byrrhas  pilala— G.T.K.M.,  Feb.  6. 
Cyiilas  varias— Ap.  I,  R.A.W. 
SinodeDdron  cyliudrioam— May  11, 

W.FB. 
Aphodias    Babterraneus  —  Jane    6, 
W.H.E. 


/ofiwr— May  16,  N.N.M. 

fimetarias— May  80,  B.A.W. 

xnquinatut — Mar.  Id,  P.O.P. 

prodromus^^Aj  80,  B  A.W. 

depressas — May  4,  W.F.B. 
Geotrapes  Typhadas— E.K.G.,  Mar.  7» 

stereo  arias — May  11,  W.PB. 

syloaticjis— May  11,  W.F.B. 
Melolontha  valgaris— May  2  ^  W.H  B. 
PhyUoperthckhorticola—JviJxe  18,  J.  A. 
Lacon  marinas — A.  P.,  Jane  12. 
Melanotas  rafipes—May  29,E.E.  de  S. 
Athoas  hfismorrhoidalis  —  May  28, 
B.B.deS. 

vittataB— Jane  18,  T.N.H.S. 
Qorymhites  pectinicomis  —  Joly    1, 
A.G.O. 

Bobrinas — W.F.B.,  May  4. 

pallidalas— May  31,  T.N.H.S. 
Campylas  linearis-* J. A.,  Jane  18. 
Dascillas  cervinas — Jane  20,  P.H.M. 
Lampyris  noctilaca  (male),  June  14, 
T.N.H.S.;  vfemale),Jaly  10, 
B.J.B. 
TeUphorusfuacus^^Ay  28,  W.F.B. 

liyidas — Jane  24,  F.S.A. 

pellacidas— May  31,  T.N.H  S. 

nigricans — Jane  7,  W.F.B. 

bicolor-May  31,  T.N.H.S. 

limbatas— May  28,  T.N.H.S. 

pallidas— Jane  7.  W.F.B. 
Malachins  bipastalatas  — -  Jane  18, 

A.M.F. 
Octotemnas  glabrioalas  —  Jane  6, 

W.F.B. 
BZaps  mortwaj/a— May  2*,  G.T.E.M. 
Bhinosimas  rafioollis— Feb  6,W  F.B. 

planirostria— Feb  17,  W  F  B. 
Melandrya  caraboides— Jane  6,W.F.B. 
Pyrochroa  sorraticornis  -^  May  21 
E.E.  de  S. 
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Anaf pis  frontalis— Jane  4,  T.K.H.S. 

rnaoollis— May  31,  T.N  H.S. 

melanopa— \[ay  31,  T  N.H  S. 
Meloe  prosoarabadQS — A..W.M.,  Mar. 

27. 
QEBdemera  larida — Jane  5,  W  F.B. 
Otiorhjnobas  ienebrioosns — Ap.  29, 
Miss  P. 

pioipes— June  28,  F.E.D.H. 

Bolortns  ^  Jane  2  i,  B.  A. W. 
PhjUobias  a'neti— May  29,  B.E.deS. 

pyri— Jane  18.  A.\f.F. 

argentatas — May  9,  W.B.B. 

oblongos — Jane  12,  A  P. 

imiformiB — Jane  18,  A  L.J. 

irirtd»eo'Zt«--May  30,  B.A.W. 
LiopJU<Bus  nuhUus — JnneI8,T  N.H.S. 
Stropbosomns  ooryli— Mar.  SjW.F.B. 
Sitonea  tutwralis — June  21,  T.N  Ff  .S. 

punetieollis—^Aj  28,  E  E.  de  S. 

lineatas— May  8,  F.E.D.H. 
Hypera  pnnctata — May  80,  P  H  M. 

rnmicis— Feb.  17,  W.F.B. 

Tariabilis— Mar.  80,  W.F.B. 
Mecin as  py raster — Mar.  30,  W.F.B. 
Balaninns  brassicse— Jane  IS,  A  L.J. 
Antbonomns  pedicalarias— W.F.B,, 

Mar.  24. 
Orchestes  qaercas — Feb.  6,  T.N.H.S. 

alni—P.H.M.,  May  28. 

fagi— -W.H.R.,  Mar  12. 
CoBliodes  qaadrimacalatas — May  4, 
W.F.B. 

geranii— Juoe  18,  A.L.J. 
Oentboryhnoas  oontraotns  — May  4, 
W.F.B. 

Wrt  .Ztt»— Feb.  B,  W  F.B. 
Apion  earduorum — Feb.  17,  W.F.B. 

fagi-May  4,  W.F.B. 

8Blhiops~Mar.  30,  W.F  B. 

Tiolaceam^May  28,  W.H.B. 


Bbynobites  befcalae— Jane  18,  A.M.F. 
Apoderas  ooryli— Jane  18,  A.M.F. 
GalHdiatn  violaosaai-Jaae  22,  F.S. A. 
Olyfcus  arietis— Jaae  2,  W.F.B. 
Liopas  nebnlosas—May  27,  C.T  S. 
TozotoB  meridians — Jane  14,  F.S. A. 
Sbranii^alia  artnata^Mr.  0  ,  Aug  P 
melanara-^'Jaae  30,  E.E.  de  S. 
Donaoia  serioea — Jane  12,  B  A.W. 
Lema  oyanella — Jan.  31,  E.B.B. 
Glythra  qaadripanotata  —  May   29, 

P.H.M. 
Oryptooepbalas  aareolas  —  Jane  4, 

B.A.W. 
Timaroba    Isairigata  —  Mar.    12, 
Q  T.K.M. 
ooriaria~Mar.  10,  H.C.B. 
ChryBomela  stapbylse— Feb.  26,  H.W. 
fastuosa—'Miaj  26,  E.E.  de  S. 
poUta— Feb.  15,  W.F.B. 
Prasooaris  marg^nella  —  May    31, 
T.N.H  S 
pbellandrii— May  30,  B.A.W. 
Adimonia  tnnaeeti — Sept.  20,  W.F.B. 
Orepdodera  ferruginea  —  Jnue    18, 

F.E.D  H. 
Podagrica   fjLBcieomia  —  May    26, 

C.T.S. 
ApMhona  ven\i8tvla — May  4,  W.F.B. 
Phyllotreta  andalata— Feb.  17, W.F.B. 
PleotroB08li8conoinna^Feb.6,  W.F.B. 
Thyamxs  furtdo— May  31,  T.N.H.S. 
Cassida  yiridis— May  29,  E.E.  de  S. 
Goooinella    bipnnctata  —  Feb.     U\ 
G.T.K.M. 
variabilis—J.G.K.,  Feb.  26. 
18-yttt^aea— H.M.P.,  Feb.  17. 
14  9w'«ata— G.H.,  July  IP. 
16.gutbata— P  H.M.,  May  6. 
14-paQOtata— B.A.W.  Ap.  1. 
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THE  ASTRONOMICAL  SECTION. 


This  youngest  off -shoot  of  the  Natural  History  Society  has  enjoyed  only 
a  brief  period  of  existence  ;  it  reckons  its  life  by  months  only,  and  not  by 
years  ;  but  the  sapling  shows  signs  of  a  yigorons  vitality  which  will  sorely 
cause  it  to  develop  into  a  flonrishing  tree.  For  the  benefit  of  the  antiqnary 
of  the  f atoro,  to  whom  it  will  be  a  matter  of  deep  interest  to  traoe  the  origin 
and  growth  of  this  institnfclon,  we  here  record  the  work  of  its  first  term  of 
life,  hoping  thereby  to  refute  the  calumnies  of  detractors  (from  the  classical 
side)  who  hold  that  a  telescope  is  but  a  pretty,  though  expensive,  scientific 
toy. 

The  work  of  the  section  has  been  of  two  kinds,  practical  and  theoretical ; 
telescopic  observations  when  weather  and  disciplinary  rigour  permitted,  and 
lectures  on  the  elements  of  astronomical  science.  Observations  on  the 
Moon  on  Jupiter,  and  his  satellites,  on  Saturn,  Mars,  Yenus  and  Mercury 
(seen  in  close  proximity  one  frosty  morning  early  in  December),  the  resolution 
of  star-clusters,  examination  of  nebulae  such  as  those  in  Andromeda,  Lyra, 
Orion,  Taurus,  and  many  others,  inspection  and  measurement  of  Snn-spots  on 
almost  every  fine  day, — such,  in  brief  record,  have  been  the  labours  of  the 
devotees  of  the  section,  who  occupied  such  moments  as  remained  in  testing 
the  powers  of  the  telescope  in  resolving  double  stars,  and  in  comparing  the 
spectra  of  brilliant  stars  like  Vega,  Bigel,  Capolla,  Sirius,  and  the  great 
nebula  in  Orion. 

*  This  workj  said  the  mockers,  was  mere  star-gazing ;  and  without 
attempting  to  argue  with  them,  the  section  set  itself  to  the  more  arduous 
labour  of  mastering  some  of  the  elements  of  the  science.  Copies  of  Lookyer's 
iprimer  were  first  distributed ;  then  H.  L  Callendar  undertook  to  supplement 
the  elementary  knowledge  contained  therein  by  periodical  lectures.  Beg^n- 
ing  with  the  earth  and  the  mode  in  which  measurements  on  the  surface  of 
the  Q^h  itself  are  made  the  basis  of  all  measurements,  and  passing  thence 
to  the  heavenly  bodies,  the  lecturer  explained  the  manner  in  which  the 
parallax  of  the  Moon  may  be  obtained.  The  various  astronomical  systems 
were  historically  discussed,  and  it  was  shown  how  the  Ptolemaic  theory  gave 
way  to  the  Copemican;  how  the  elliptical  form  of  planet's  orbits  was 
empirically   ascertained    by  Kepler  and   established   deductively  upon  a 
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Boienfeifioallj  ^^^^  basis  by  Newton's  theory-  of  graTitation ;  how  observations 
on  Mars  led  to  a  rough  calculation  of  the  sun's  distance,  subsequently  corrected 
by  Halley's  method,  founded  upon  observations  during  transits  of  Venus ;  how 
observatioDs  on  the  times  of  the  eclipsing  of  Jupiter's  satellites  led  to  the  first 
computation  of  the  velocity  of  light ;  and  how  the  experimental  determination 
of  this  velocity  in  turn  afforded  a  more  accurate  determination  of  the  sun's 
distance, — with  many  other  things  which  could  only  be  recorded  in  a  full 
report.  The  members  of  the  section  had  at  the  same  time  the  opportunity 
afforded  them  of  attending  a  course  of  lectures  by  Mr.  •  fiodwell  'on  the 
BpeotroBcope,  allnstrated  with  experiments.  We  may  dose  this  short  story 
of  the  work  of  the  section  during  its  first  term's  Ufe  by  ezpresfing  a.<liope 
that  its  future  may  be  not  unworthy  of  its  early  promise. 
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DONATIONS. 


GEOL06IOAL. 
fipooiflMii  of  Conl      ...     tM     •••     •••     ...     *••     •••  G*  A.  H.  C.  B6rk6l6y. 

Alabaster  from  GlonoeBiarahire       H.  P.  MnlliiiB. 

Gliaraotenstio  FoBsils  from  Upper  DoTonianrockB, 

from  near  Tiyertoii  *•• Bot.  C.  S.  Bere. 

Large  Shell  from  flint,  from  fleM  near  station      ...  G.  C.  F.  A.  S.  Finden. 

Shark's  Tooth  and  Belemnite £.  M.  Farrar. 

Fossils  from  Cheddar  Glifb      L.  E.  Upcott,  Esq, 

Belemnite  and  Shell  from  near  Oxford W.  A.  King  Harman. 

Specimens  of  Talc,  &o.,  from  Bitter  Lake    H.  C.  Berwick. 

Very  large  specimen  of  Coral ,) 

Portions 'of  Stalactites  from  Limestone  Oavems  of 

j^ooisDerg  •••     *•»     •••     ■••     «••     •••     *••     ...  II 

Mountain  Limestone  from  Coal  Measures       A.  J.  C.  Boss. 

Collection  of  Fossils  from  coprolite  beds  of  Little 

Oakley,  Harwich Ber.  G.  Bnrmester. 

Collection  (a)  from  same  bed W.  Colchester,  Esq. 

"         (b)  from  Cal^aire  Grossi^re,  Paris 

"         (c)  from  clialk  of  Norwich    

ZOOLOGICAL,  &o. 

Hippocampas  from  Nice    H.  £.  Clark 

Dnake  s  SKin       ,••     ...     •••     ...     •••     ••«     •••     ...  £.  M*  Farrar* 
Fiye  examples^of  Nest  of  Trap-door  Spider,  from 

South  France •••     •••  W.  T.  Grenfell. 

OBNITHOLOGICAL. 

Skin  of  young  Ostrich Mrs.  Congrere. 

Two  Ostrich  Eggs  from  South  Africa     .m     Miss  Mullins. 

Dabchick  choked  by  a  Stickleback  •••     Dr.  Maurice. 

Three  Eggs  of  Stormy  Petrel  (one  broken)  •••     ...  P.  C.  Atkins,  Esq.,  O.M. 

One  Ostrich  Egg « ••     •     .*•  H.C.Berwick. 

Easter  Egg,  about  twenty  years  old       G.  T.  E.  Maurice. 

Bing  Ousel   •••     >••     ••*     •  G.  H.  Dawson,  Esq.,  O.M. 

Six  Skins  of  American  birds     Mr.  B.  P.  Nioholls. 


it 


I 
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NUMISMATIC. 
Half  Galden,  1848,  Will,  ii.,  King  of  Netherlands..,  Qt,  A.  H.  C.  Berkeley. 
Five   Gent    (1879),   Alph.   zii.,    King   of    Spain. 

Ten  Pennia  (1865) „ 

Fire  Pennia  (1866),  one  Turkish      «..     B.  A.  Molony. 

Two  and  half  silber  Grosohen,  Prossia  (1872)    ...  J.  S.  Wilson, 
liedai  commemorative  of  Exhibition  of  1862      ...  L  J.  Bendel. 
About  two  hundred  Coins  and  Tokens,  mostly  Eng- 
lish, including    spade    guinea,   half-guinea 
(1788),  guinea  (1777),  and   some    Boman 
copper  coins  found  near  Tetbury...     ...     ...  A.  H.  Paul,  Esq  ,  O.M. 

Original  Indian  Bupee       L.  C.  W.  Ogbourne. 

Goin  found  under  new  shed  at  bathing  place...     ..«  Bey.  J.  S.  Thomas. 

Three  half-penny  piece  (1884) •  H.  C.  B.  Foyster. 

Eleven  Coins,  Indian  and  Turkish,  found  by  donor 
in   clearing  out  Treasury  of  the  State   of 

Akat-kot CE.G.Crawford,  Esq  ,  O.M. 

Half  Anna  (1836),  E.I.C E.  C.  Buoknall. 

One  Coin,  old  German  (?) E.  E.  De  Satg^. 

Boman  Coin  from  Bayenz  Cathedral      ,  L.  J.  Bendel. 

Five  Portuguese  Coins ...   W. B.G. Worship,  Esq  ,  O.M. 

Twelve  Coin-trays      E.  M.  Farrar. 

ETHNOLOGICAL. 

New  Testament  in  Chinese       A.  S.  Ghrove. 

Knife  and  Sheath ...  Br.  Fergus. 

Japanese  Moth-cage F.  Meyrick  Jones. 

Zulu   Knob-kerry  and  an  Assegai,  from  near  spot 

where  Prince  Imperial  fell    B.  F.  Giveen 

Chinese  Newspaper     G.  F.  Bodwell,  Esq. 

Carved  Stone  from  Bhuddist  Shrine,  near  Gaya  in 
Bchar,  and  Brick  from  one  of  the  Topes  at 

S£ml^th,  Benares     CE.G.Crawford,  Esq.,  O.M. 

The  Ceylon  collection  :— A  Kandian  Chief  s  Hat, 
one  very  old  Sami,  or  figure  of  Bhudda,  in 
ivory,  one  ditto  in  brass,  one  ditto  in  bronze, 
model  of  a  catamaran,  bronze  lamp,  three 
specimens  of  pottery,  horse-keeper's  fly- 
brush,  two  hand-whips,  ancient  spear-head, 
five  coloured  canes,  three  devil  dancers' 
marks,  two  coloured  mats,  two  copies  of 
native  Holy  writings  H.  C.  Berwick. 
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A  doable  Key  from  Monton      ., ••     •.*  L.  J.  Eendel. 

Flint  Pistol,  bj  H.  Enook 4     J.  B.  Nugent  Bankee. 

Pack  of  Spanish  Cards      •■  H.  Biohardson,  Esq.  , 

Speoimen    of  Boman    PaTement    from  Gaerleon, 

Monmouth        ...     .m     ••• ...  B»  Biokards,  Esq. 

BOTANICAL. 

Collection  of  pressed  sea-weeds       G.  T.  E.  Maurice. 

First    specimen   of  rare    lichen    erer   found    in 

Eugland    ...     ...     ..t     • A.  H«  Lister. 

Large  pod  from  Cejlon  and  two  skeleton  branches 

of  Euphorbia  tree H.  C.  Berwick. 

LIBBABT. 

Notes  on  Jordan's  Mammals  oft  India V.  E.  Bairow. 

Manual  of  Injurious  Insects,  by  Miss  Ormerod    ...  Bct.  T.  A.  Preston, 
Fiye  large  photogpraphs  of  Giant's  Causeway       ...  „ 

Two  hundred  Stamps  (rarioua)       »  F.  W.  Yeates. 

My  Sorap-book,-T-rough  notes  on  Indian  ornithology  H.  C.  Spry,  Esq,  0  M. 

Manual  of  Geology — Jukes  Browne        Bev.  G.  Burmester. 

Geology,  by  ET.  A.  Grreen ...  „ 

Ph3rsical  Geology  of  Great  Britain,  by  A.  C.  Bamsay  „ 

MISCELLANEOUS. 
Large  Telescope,  with  stand  and  fittings  complete  Anonymous. 

A  Micrometer       H  L.  Tallendar. 

Magic  Lantern,  with  sheet,  &o.,  complete     Ber  G  W  De  Lisle. 

A  Jabloohkoff  caudle A  G.  Palgrave 

Forty-eight  boxes  of  dyes .••  H.B.  Armstrong,  Esq.,  O.M. 

Air  Pump,  bequeathed  by  ...     ..«     J.S.Water,  Esq.,  O.M.,  MD. 
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PUBLICATIONS  ISSUED  BY  THE  SOCIETY. 


The  Anttqatties  of  HilarlborOiigh  College,  a  Leotnre  delirered  by 

Bishop  Cotton,  1855      ...         ..•         ...         ...         ...         ...  0  6 

A  Catalogue  of  the  Moaeum  ooUeotions,  bj  the  Bev.  T.  A.  Preston 

and  F.  E.  Halme,  Esq. — 1880 1  6 

A  Map  of  the  District,  facsimile  of  Ordinance  Survey — 1  inch  to  mile  0  6 

MeMurement  Card  ...         .••         ...         ...        ...         ...         ...  0  6 


PUBLICATIONS  TAKEN  IN  BY  THE  SOCIETY. 


Land  and  Water. 

The  Zoologist. 

The  Crcological  Magazine. 

Nature. 

Science  Gossip. 

Wiltshire  Archosological  Magazine. 

The  Entomologist. 

Qaarterly  Journal  of  Meteorological  Society. 

Entomologist's  Monthly  Magazine. 


SOCIETIES    WITH    WHOM    REPORTS    ABE    EXCHANGED. 


Clifton  College  Scientific  Society. 

Watford  Natural  History  Society. 

Bristol  Natural  History  Sooiety. 

Bugby  Natural  History  Society. 

New  Zealand  Institute 

North  American  Land  Surrey. 

Dulwioh  College  Science  Sooiety. 

Winchester  College  Natural  History  Society. 

North  StafFordshire  Field  Club  and  Natural  History  Sooiety . 

Smithsonian  Institution 

Anthropometrical  Sooiety. 


U2 


STANTON  PBIZES. 


«. — Geology. 

A  ooUeotion  of  Marlborongh,  Pewsej,  and  Swindon  FosiilB. 
Jokes'  School  Manual  of  Geology. 

ii. — Botany. 

A  iDolleotion  of  Wild  Flowers  for  each  month  in  the  year. 

A  typical  specimen  will  be  required  for  the  first  specimen 
seen  ;  small  pieces  sufficient  for  determining  the  species,  afterwards. 
All  specimens  to  be  fastened  down  with  the  dates  and  localities 
given  :  and  those  taken  in  the  holidays  to  be  carefully  distinguished. 
Each  Monthly  Series  to  be  shewn  up  when  ready.  In  June  and 
July  only  first  specimens  will  be  required. 


fit.  — Entomology, 


A  collection  of  Moths  and  Butterflies  for  each  month  in  the  year. 
For  the  first  months  up  to  end  of  May  a  pair  of  each  species 
taken, — single  specimens  afterwards.  Each  specimen  must  be 
numbered  with  date,  locality,  &o.,  of  capture,  recorded  In  an 
accompanying  Note  Book.  Each  Monthly  Series  to  be  shewn  up 
when  ready. 
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N.W. 

268  6 

7 

•01 

26 

29-963 

57*1 

46-5 

49-7 

44-7 

102*5 

42-7 

W. 

W. 

2944 

10 

•06 

26 

80-056 

54*1 

361 

45-8 

39-8 

110  2 

28*5 

N.W. 

N.W. 

284-0 

6 

•20 

27 

•164 

68-8 

37*5 

45^8 

40-8 

93-8 

29*9 

W. 

W. 

106*0 

10 

28 

-261 

61-8 

42*8 

51-9 

42-1 

118-7 

898 

N.E. 

w. 

86-6 

6 

29 

80-125 

60-8 

490 

62-8 

46-6 

99*7 

46-8 

W. 

w. 

198-6 

10 

-02 

80 

29*570 

68-9 

446 
86-4 

60*7 

48-4 
867 

109-6 

400 

8M. 

w. 

241*0 

2 
60 

•09 

Xdb. 

29*966 

64-4 

44-6 

106  2 

81-6 

... 

••• 

7414-1 
Sam 

0-87 
Sun 

149 


MAY,   1881. 


Mean 

Readg  of 

Baromtr. 

reduced 

to  Sea 

LereL 

Temperafcare 

Wind. 

• 

In  the  Shade. 

Highst 

insan  s 

rays 

Lowst 
on  the 
grass. 

Direction.     | 

m 

High- 
est. 

40-1 

Adop 

ted. 

Mean 

4AS 

A.M. 

P.M. 

1 

1 

ins. 
29675 

530 

47-7 

io5-2 

32*8 

B.W. 

S.W,  P 

1754 

7 

in. 
•26 

8 

29*699 

55-8 

414 

49-8 

43-9 

103-9 

42-0 

B.N.E. 

N.B. 

1568 

7 

8 

80-050 

62-1 

li0-4 

44-7 

33-8 

116-8 

28-6 

N.B. 

— 

127  8 

2 

4 

•081 

67-8 

35-0 

46-2 

42-8 

107-7 

24-7 

S.3.W. 

W.  P 

2097 

5 

*08 

5 

•217 

60.2 

40-9 

61-8 

41*8 

119  6 

34-8 

W. 

— 

211-5 

1 

6 

•867 

63-2 

47-9 

53-9 

470 

109-6 

890 

ws,w. 

W.  P 

2891 

6 

7 

•627 

66.1 

44-7 

55-2 

434 

119-9 

370 

N. 

-  p 

124-7 

0 

8 

•643 

65.4 

40-2 

53-6 

40"* 

119  8 

29-7 

N.B. 

B. 

l2i-2 

0 

9 

-635 

59-8 

359 

48-2 

36-9 

1191 

28-7 

E.N.B. 

B. 

116*9 

5 

10 

•677 

515 

34-9 

42-4 

331 

104-6 

.  25-9 

N.B. 

N.B. 

2U-9 

5 

11 

•592 

61-4 

28-1 

46*4 

38-0 

114-9 

17-8 

N.B. 

— 

76.7 

0 

12 

•398 

67-4 

38*0 

54-2 

40-7 

116*6 

26-8 

B. 

— 

80.0 

7 

18 

•165 

72-2 

37-9 

54*2 

38-7 

122.5 

28  9 

— 

W. 

100  2 

2 

14 

80  015 

62-6 

43-4 

53-1 

44-4 

119-7 

841 

W. 

W. 

2050 

9 

15 

29-666 

56-8 

42-3 

50^3 

450 

103-5 

40-7 

S.W. 

S.W. 

250*8 

7 

•15 

16 

•760 

57  8 

44-9 

49-8 

408 

114-1 

337 

w. 

w. 

408-9 

5 

17 

•865 

52-6 

33-8 

47-4 

461 

891 

243 

8.W. 

w. 

244*9 

10 

48 

18 

•623 

600 

49-4 

521 

47-0 

1108 

40-1 

W. 

W.  P 

812-4 

9 

•15 

19 

29-669 

58-4 

459 

51*5 

42-8 

114-7 

40*0 

S.W. 

w. 

311-3 

7 

•10 

20 

80-00& 

58-6 

44-1 

50-7 

42-4 

120*5 

35-8 

W.SW 

— 

283  3 

li 

•01 

21 

•352 

64-2 

87-8 

52-5 

46*6 

126-6 

29-4 

S.W. 

— 

83-3 

2 

22 

•408 

691 

38-2 

549 

42-7 

126-0 

80  8 

S.E. 

B. 

67  3 

0 

23 

•216 

710 

43-9 

579 

45-4 

123-7 

88-2 

B. 

B. 

352-8 

0 

24 

80-027 

67  3 

4S'9 

5S-1 

41*9 

122*6 

41-7 

B 

B. 

288*0 

0 

25 

29^886 

71-5 

454 

58-9 

49*5 

128-4 

35-9 

B. 

S.W. 

111*8 

6 

26 

•885 

67  9 

481 

£92 

53-1 

119-7 

38-2 

BN.B. 

S.W. 

63  1 

9 

•16 

27 

•908 

666 

53-3 

57-4 

52-5 

115  5 

50*6 

W. 

w. 

171-7 

10 

28 

29  985 

71-8 

52-1 

60^4 

65-8 

119-9 

49-5 

N.NW. 

N.NW. 

186-7 

10 

29 

80K)97 

61-4 

52*0 

55-8 

495 

950 

46^1 

N. 

W^W. 

1328 

10 

•28 

80 

•827 

78-0 

u-s 

59-3 

48-8 

1265 

37-5 

E.N.B. 

B. 

144  8 

0 

81 

80-858 

75-8 

4L-8 
425 

61*2 

48-8 
44-2 

127-8 
1157 

37-6 

B.S.B 

N. 

69*5 

0 

MlHk 

80*121 

68-0 

52*9 

349 

• 

••• 

•t* 

5575-8 
Sum 

46 

L-50 
Sum 

16a 


JXJlSm,  1881. 


Mean 

Beadg  of 

Baromtr. 

redaoed 

to  Sea 

Lerel. 

Temperature. 

Wind. 

(Mean  amt.  of 
( loud  (0.10) 

1 

p 

In  the  Shade. 

Highst 

insnn's 

rays. 

Lowst 

on  the 

grass 

Direction.    | 

Velo  ity 
Miles 

• 

0t 

High, 
est. 

48-1 

Adop- 
ted 
Mean. 

60'*6 

A.M. 

P.M. 

1 

in. 
80-222 

78-0 

63-9 

12'68 

89-9 

N. 

N. 

717 

in. 

8 

•163 

77-4 

52-6 

66-1 

619 

187-8 

42  9 

N.H. 

N. 

790 

6 

8 

80168 

78-2 

63-4 

65*1 

52  2 

128-6 

43*0 

N.B. 

W.NW 

98*2 

0 

4 

29*968 

78  5 

47-7 

60-9 

61-4 

180  8 

89*1 

B.W. 

W. 

60-4 

2 

6 

•562 

69-1 

49-7 

54-0 

50-9 

750 

49*2 

S.W. 

N.W. 

82r3 

iO 

•61 

6 

•586 

68-0 

44-1 

51-3 

48-4 

121-2 

88-4 

N.N.W 

N.N.W   126-8 

•4 

14 

7 

29-716 

62-1 

392 

45^0 

400 

96  2 

80-3 

N. 

N.P 

1186 

7 

•07 

8 

80028 

63-7 

d8^8 

46-0 

87-4 

109-2 

82*8 

N.B. 

N. 

114-8 

7 

•02 

9 

•247 

645 

36*8 

47-2 

39-1 

104-1 

814 

N. 

N. 

112*4 

10 

10 

•167 

666 

86-1 

471 

127 

93  0 

27-7 

S.W. 

S. 

74-2 

10 

•16 

11 

•035 

680 

46-4 

620 

48-8 

1037 

47-4 

s. 

W. 

107-6 

9 

12 

•087 

65-9 

49-7 

67*7 

47-8 

127-1 

49  2 

w. 

w. 

183-4 

7 

18 

•084 

64-2 

48-4 

56-2 

482 

1227 

42-8 

N. 

WNW 

60-6 

6 

14 

80-028 

61-8 

46  2 

66-0 

517 

109-9 

36-7 

B. 

S.W. 

84-8 

8 

15 

29-985 

68-4 

49*4 

67*6 

52-0 

130-7 

60-2 

S.W. 

S.W. 

100-9 

9 

16 

•925 

682 

52-9 

57-7 

61-4 

103-7 

460 

S.E. 

s. 

119-4 

10 

-18 

17 

•872 

66'6 

661 

601 

56^2 

1117 

65-1 

S. 

s. 

215*6 

10 

•13 

18 

•829 

66-8 

66  8 

697 

55-0 

108  8 

63*4 

s. 

s. 

2266 

8 

•03 

19 

795 

661 

52-0 

68-8 

60-9 

121-7 

51*0 

8. 

S.W. 

165  3 

6 

-20 

20 

•728 

64-0 

62-1 

687 

52>9 

1147 

48-2 

S.W. 

S.W. 

193-2 

8 

-10 

21 

•657 

65-7 

66-0 

59-4 

54-2 

123-9 

53-5 

S. 

8W. 

2643 

7 

-05 

22 

29-769 

640 

S2-8 

57-9 

60-0 

1227 

46-8 

S.W. 

S.W. 

246*2 

4 

-28 

28 

88*180 

66-9 

600 

66-6 

47-2 

12i-9 

42-4 

W. 

W.NW 

161-4 

3 

24 

•206 

71-8 

409 

68-3 

461 

1306 

84-9 

S.W. 

S.W. 

75-8 

2 

*08 

26 

!       -062 

62-1 

61-0 

660 

51-0 

105-0 

46  0 

W.S.W 

w. 

1880 

6 

•21 

26 

80-190 

671 

49-3 

680 

49-8 

127*6 

41-8 

w. 

w. 

1310 

8 

27 

29-978 

68-2 

62-2 

64-9 

52-5 

816 

60-3 

S.W 

N.W. 

110  0 

10 

•04 

28 

80-145 

63-3 

44-4 

645 

47-2 

125-6 

36-0 

w. 

W. 

101*3 

6 

29 

-295 

66'9 

410 

55-7 

49-2 

125-9 

31-8 

w. 

W. 

185*9 

3 

80 

8C*222 

68-0 

46-2 
47^9 

67-8 

491 
49-1 

126-6 

37-5 

S.W. 

S.W. 

162  9 

5 
6*3 

Mns. 

89*i»9I 

64-6 

661 

1167 

42-6 

It* 

4 145  8 

2-29 

Sum 

8tini 

in 


JULT,  1881. 


Mean 

Beadg.of 

Baromtr. 

reduced 

to  Sea 

Lerel. 

Temperature. 

Wind. 

4 

a 

In  the  Shade. 

HighBt 

influn*B 

rays. 

Lowst. 
on  the 
gra-B. 

Direotion. 

1 

1 

High. 

OBt. 

6i'2 

Adop- 
ted 
Mean. 

la 

52**7 

A.M« 

P.M. 

1 

iOB. 

80-015 

740 

62^-6 

1857 

440 

S.W. 

W. 

784 

in. 

2 

•188 

70-5 

48-4 

610 

51-6 

124*2 

409 

N. 

W. 

132*0 

2 

8 

•197 

761 

62  0 

646 

66  4 

181*6 

46*5 

w. 

W. 

2120 

7 

4 

•244 

78-4 

60-1 

67-8 

61*3 

131-1 

67*8 

w. 

W. 

2070 

5 

5 

80*006 

86-9 

66  3 

731 

62*6 

1362 

60*6 

8.B. 

B. 

913 

2 

•18 

6 

89-872 

73-8 

50-4 

69  8 

53'6 

118*7 

42*8 

W. 

W. 

189-4 

6 

•08 

7 

80-119 

66-2 

458 

56-8 

46*2 

1257 

860 

W.NW 

w. 

245-1 

9 

8 

29-986 

62  2 

51-6 

66-6 

49*8 

118*7 

42*2 

• 

s.w. 

N. 

1000 

7 

•14 

9 

80*022 

71-6 

431 

59'3 

335 

134*6 

84*8 

w. 

S.W. 

89-2 

8 

•04 

10 

-197 

79-6 

51-3 

62-0 

49*3 

127*9 

46-8 

N.N.W 

w. 

181-9 

8 

11 

•167 

75-4 

58-3 

64-2 

51-7 

1307 

44*7 

S.W. 

s. 

101*1 

4 

1% 

•182 

74-1 

511 

62*4 

53*1 

1317 

44-2 

w. 

w. 

154*4 

2 

18 

•293 

712 

51-0 

629 

566 

1301 

42-2 

w. 

w. 

198  7 

7 

14 

•281 

82-9 

68*2 

69-4 

600 

133*6 

61*6 

w. 

S.W. 

103  6 

5 

15 

•086 

871 

550 

71-9 

580 

137-4 

47-9 

w. 

N.N.W 

487 

4 

16 

091 

80'i 

591 

69-2 

58-0 

138*1 

61*6 

B. 

N. 

75-0 

5 

17 

•099 

80-2 

521 

66*4 

51*3 

180-3 

46*2 

N.N.W 

w. 

77-3 

0 

18 

800 12 

811 

54-6 

67-6 

59-7 

132*4 

47*8 

W. 

w. 

153-9 

3 

19 

29-898 

840 

o8-3 

70-3 

601 

186*6 

51-4 

w. 

S.W., 

104-4 

5 

*04 

80 

29-929 

721 

54-5 

60-9 

500 

129-7 

44*0 

N.W. 

N.N.W 

140-9 

8 

81 

80-050 

68  2 

461 

57-2 

46*4 

128*7 

34-8 

N.W. 

N.W. 

84-8 

3 

82 

29-934 

640 

506 

57*7 

52*6 

82*1 

41*1 

S.W. 

S.W. 

1541 

10 

•03 

83 

-968 

71-0 

54-2 

61*4 

54*6 

119  0 

48-9 

8.W. 

S.W. 

1547. 

9 

18 

84 

•834 

68*5 

55-2 

609 

55'2 

118*0 

60-6 

S.W. 

w. 

171-6 

9 

•09 

85 

•690 

66-4 

47-3 

56-5 

48*1 

123*0 

88*8 

W. 

S.W. 

1790 

10 

86 

29-725 

68*1 

47-3 

66*9 

50-8 

128-4 

42*8 

N. 

S.W. 

1405. 

10 

•06 

27 

80098 

66*6 

48-9 

56*5 

45*0 

127*9 

85-9 

W. 

N. 

l.'5-6 

1 

88 

•148 

694 

36-2 

56-4 

487 

128*4 

28*0 

S.W. 

S.W. 

144*8 

5 

•48 

29 

80^007 

69-9 

56  0 

61*3 

550 

124-7 

628 

w. 

W.P 

247-3 

9 

•18 

80 

29-882 

63*2 

56  9 

69-0 

56*6 

98*0 

49-3 

s. 

S.W, 

162-5 

10 

•69 

31 

29570 

68:9 

55-3 

59*8 

56*2 
686 

1207 

49*6 

s. 

S.W. 

283*4 

5 
6-7 

•11 

Mns. 

80021 

78-8 

680 

62*3 

126*2 

44*6 

•  •• 

.*• 

4585-6 
Sam 

2.14 
Sum 

162 


AUGUST,  1881. 


Mean 

Beadg.of 

Baromtr. 

redaoed 

to  Sea 

LeTel 

Temperature. 

Wind. 

0  o 

• 

In  the  Shade 

HighstfLowst. 

insnn's  on  the 

rays,    grass. 

Direction. 

§1 

9 

m 

High- 
est. 

I 

45*6 

Adop- 
ted 
Mean. 

54^8 

A.M. 

P.M. 

eS 

(A 

1 

ins. 
29-8i4 

68-9 

6§7 

12%-6 

3§9 

N. 

N. 

86-7 

in. 
04 

2 

80-167 

69-1 

60  8 

68  7 

50-0 

121-7 

44-7 

N. 

Calm 

67-2 

6 

8 

•271 

69-0 

491 

60  6 

570 

108  7 

41-4 

W.S.W 

S.W. 

1419 

10 

4 

•296 

761 

58-6 

64*9 

57-2 

129*9 

631 

w. 

W.  ? 

125-U 

6 

6 

•024 

80^1 

49-4 

64-9 

57-9 

129-6 

430 

S.S.E. 

Calm 

134*9 

6 

6 

•169 

681 

51-8 

68*6 

50-4 

117-7 

41-7 

w. 

W 

174*4 

6 

7 

80091 

68^7 

50-1 

69-7 

52-6 

117-0 

41-0 

WS.W 

S.W. 

1J72 

6 

8 

29*714 

66^ 

58*4 

60-2 

67-9 

104-6 

48-3 

S.W. 

N.W. 

1»j7-4 

10 

•72 

9 

•762 

672 

601 

67  8 

61*8 

123  4 

466 

N.W. 

W. 

277-8 

8 

10 

•897 

66*4 

62  6 

67  8 

47-8 

116-8 

44-9 

W. 

N.W. 

224*5 

6 

-08 

11 

•976 

64-8 

44*8 

66  2 

62*9 

102-4 

40-3 

W. 

W. 

214*8 

10 

•41 

12 

•788 

609 

68'2 

64-9 

52-9 

78*6 

635 

fl. 

W. 

147*2 

10 

•68 

18 

•769 

61-1 

48-6 

680 

46-2 

116-6 

87-3 

w. 

W.  P 

164  6 

7 

14 

•898 

684 

61-1 

666 

47-4 

1287 

49-1 

w. 

N.W. 

193-0 

10 

15 

•848 

61^0 

47-0 

61*8 

51-6 

93-2 

41*8 

w. 

W. 

126-6 

9 

•02 

16 

•682 

66-8 

54*2 

695 

64-2 

112-7 

605 

w. 

w. 

69-7 

10 

•80 

17 

•471 

62-1 

48*8 

65-3 

49-4 

116-7 

48*2 

W.S.W 

s.w. 

1950 

7 

•20 

]8 

•706 

66^3 

46*6 

56^8 

60-0 

117-6 

408 

w. 

W.  P 

155-1 

5 

•43 

19 

•602 

66*9 

49-4 

66-5 

500 

121*6 

40-5 

s. 

w. 

271-6 

6 

20 

•982 

68*9 

48*7 

54-9 

48.8 

120-0 

84-0 

W.  P 

s.w. 

130'J 

8 

•01 

21 

•810 

67-8 

490 

62-8 

48-6 

103-2 

47-6 

S.E. 

S.B. 

47  0 

6 

•96 

22 

'861 

67-1 

461 

67-8 

52  0 

124.4 

880 

s.w. 

S. 

103  0 

8 

•43 

2S 

•649 

680 

68*8 

•67-8 

646 

106^0 

490 

S.E. 

W. 

109-0 

10 

'28 

24 

•786 

68-4 

48*8 

66-0 

60-1 

121-7 

42-9 

W. 

w. 

1300 

6 

•09 

26 

•669 

60*8 

50-2 

669 

56*8 

70-8 

44-4 

S.W. 

sw. 

2810 

10 

•54 

26 

•611 

66-0 

522 

67-9 

49-7 

122  7 

46-8 

8.W. 

S.W. 

8U40 

7 

*10 

27 

29-888 

68*0 

47*0 

63-6 

46-3 

121-0 

881 

W. 

Calm. 

188*0 

4 

28 

80127 

64*2 

89*lr 

68-5 

48*0 

128-9 

80  8 

w. 

S. 

126*0 

6 

•88 

29 

29*982 

69*8 

508 

66*6 

55-4 

76-8 

44*7 

S.w. 

S.W. 

235-0 

10 

63 

89 

29-921 

69*2 

606 

67-5 

61-6 

130-7 

61*4 

WNW 

N.E. 

136*0 

8 

•08 

81 

80218 

66-9 

441 
49*1 

60*4 

46-8 
61*6 

109-6 

89  4 

N. 

N. 

138-0 

6 
7-8 

Koi. 

29-870 

66*8 

67*0 

118-1 

48-6 

••• 

•  i( 

4816'4 

Sam 

62*8 
Snm 

16t^ 
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Mean 

Beadg  of 

Baromtr. 

rednoed. 

to  Sea 

Leyel. 

Temperature. 

Wind. 

IMean  amt.  of 
Cloud  (O-IO) 

1 

ft 

a 
i&. 

i 

In  the  Shade. 

Highst 

insnn's 

rays. 

Lowst 

on  the 

grass 

Direction.    { 

1410 

High- 
est. 

i 
47^7 

Adop- 
ted 
Mean. 

44'^1 

A.M. 

P,M. 

1 

in. 
80*291 

56*1 

5i-2 

1115 

41-9 

N.B. 

E.N.E 

8 

•191 

699 

460 

52^6 

4T5 

llO^S 

419 

N. 

N. 

181^0 

6 

8 

30032 

62-1 

46-7 

68^4 

482 

109-5 

86-8 

N. 

Calm 

75-0 

4 

4 

29-917 

69  6 

45^l 

62-9 

499 

107  5 

86-2 

N.W. 

Calm 

61-0 

6 

6 

'672 

69*3 

46-1 

63-0 

52o 

109-9 

86-4 

BE. 

S  S.E 

160^4 

10 

•87 

6 

•535 

631 

62^5 

57-1 

51-4 

124-8 

61-5 

s.s.w. 

Calm 

177-4 

7 

7 

•702 

66-9 

50  6 

57-6 

521 

1202 

45-6 

w. 

W. 

68*2 

5 

•03 

8 

•784 

63^3 

43^7 

54-8 

605 

1121 

87-8 

N. 

N.N.B. 

84*0 

5 

9 

29941 

67-7 

609 

57-5 

52^5 

125-0 

47-8 

N.N.W 

Calm 

69-0 

8 

10 

80088 

578 

45^3 

62*6 

50*2 

888 

89-7 

N. 

N. 

70-0 

9 

11 

•038 

54-6 

49^1 

61-7 

48-8 

84^2 

48-1 

K. 

N. 

116-0 

10 

•02 

12 

•072 

58^0 

51-2 

58-6 

51-0 

76^2 

506 

N. 

Calm 

940 

10 

18 

•127 

63*6 

496 

54^9 

506 

110-0 

47'2 

S. 

Calm 

56-0 

10 

14 

•137 

67-4 

425 

54-8 

48-6 

134-6 

36-9 

W. 

Cahn 

49*0 

2 

15 

•172 

63-9 

46*2 

62-9 

47-6 

118-7 

39-1 

n.n:b. 

N. 

56"0 

4 

16 

80  210 

669 

87-0 

520 

465 

109^7 

82*8 

N.W. 

Calm 

26-0 

0 

■ 

17 

29  960 

64  8 

44-4 

56-4 

54*4 

104-7 

880 

S. 

S.S.E. 

128-0 

10 

% 

18 

•703 

74-7 

525 

627 

57-7 

1256 

44-7 

s. 

Calm 

1040 

6 

•04 

Itf 

•877 

661 

68-8 

68-1 

52-5 

119-7 

47^3 

w. 

S.W. 

128  0 

6 

20 

•710 

661 

49*2 

58*1 

55-5 

124-6 

42-1 

S.S.E. 

S.S.E. 

158  0 

10 

•65 

21 

-469 

62-2 

49-9 

55'2 

61-4 

114-9 

43^8 

S.W. 

S.W.P 

159  0 

6 

•01 

22 

29*706 

611 

41^2 

61-8 

48*4 

96-7 

87  7 

W.S.W 

N.N.W 

107*0 

10 

•08 

28 

80038 

57-0 

511 

5$'8 

51-6 

71-2 

50-9 

N.N.W 

Calm 

107-0 

10 

-02 

24 

•141 

OO^O 

58-4 

560 

641 

760 

53- 1 

E. 

S. 

126-0 

10 

•71 

26 

•095 

689 

48*4 

664 

51*8 

119^7 

40-9 

W. 

Calm 

1450 

4 

•08 

26 

•148 

64-6 

46-8 

649 

520 

116^8 

89-7 

w. 

W. 

lOOO 

6 

•08 

27 

•288 

681 

47-1 

52^6 

48-4 

115-6 

89-2 

w. 

E.P 

480 

6 

•01 

28 

•876 

65^0 

48-1 

6;S-8 

46^7 

115^6 

84*8 

W.NW 

Calm 

88'0 

0 

29 

•406 

688 

877 

50-2 

47-4 

111-9 

80-8 

^3, 

S.B 

61^0 

0 

80 

8CS86 

62^6 

41-2 
46-9 

49^3 

45-8 

50^3 

116-6 

87-0 

E. 

Calm 

87  0 

7 
6-2 

1-84 

Mns. 

36-J07 

680 

5i4 

108-7 

41-7 

•«• 

•  ■  • 

2807  0 

1 

1        ' 

1 

Sum 

Sum 
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OOTOBBB,  1881. 


Mean 

Beadg  of 

Baromtr. 

redaoed 

to  Sea 

LeTeL 

Temperature. 

Wind. 

Mean  amt.  of 
M          Cloud  (0-10) 

Date. 

In  the  Shade. 

Higfast 

insun's 

rays. 

Lowst 
on  the 
grass. 

Direction. 

Velocity 
Miles. 

• 

a 

High- 
est. 

88*7 

Adop- 
ted. 
Mean. 

45^ 

A.M. 

P.M. 

s 

1 

80*287 

60*8 

49-3 

120*7 

36*5 

B. 

E. 

in. 

2 

•182: 

60^0 

41*8 

49-9 

41*3 

110*3 

33*8 

E. 

E. 

0 

8 

•196 

68*4 

371 

47^9 

48-6 

109*6 

821 

E. 

E. 

1 

4 

•227 

650 

362 

46*0 

38-0 

1180 

27*8 

E. 

E. 

6 

6 

•288 

49.8 

32*1 

38-9: 

84*2 

1025 

24*0 

N.B. 

N. 

1 

6 

•412 

54*1 

30*2 

43-4 

42-4 

860 

21*9 

N. 

N. 

10 

•01 

7 

•495 

52.1 

15-2 

47*4 

42*6 

79-9 

481 

N. 

S.P 

10 

•38 

8 

80043 

51.9 

48-3 

46-9 

44*8 

1061 

87*9 

W. 

S.E. 

10 

•08 

9 

29«900 

52^2 

42-8 

46-3 

43-9 

832 

4M 

W. 

S.W. 

7 

10 

80-040 

68  0 

86-0 

47*9 

45  5 

109-6 

27*6 

w. 

S.W. 

10 

•01 

11 

29*806 

688 

48-2 

62-9 

49*6 

75*5 

89-2 

S.W. 

8.W. 

6 

•01 

12 

•880 

66-6 

48-4 

50-5 

46*8 

95-8 

84*6 

w. 

N.W.  P 

10 

18 

.787 

647 

42*0 

49-6 

45-5 

96-8 

88  6 

w. 

S.W. 

6 

•81 

14 

29419 

64*0 

48*3 

48-4 

89-5 

99*1 

86*1 

w. 

w. 

6 

•08 

16 

80^094 

601 

831 

40*8 

38*8 

103*8 

24-6 

w. 

w. 

0 

16 

•     '420 

618 

28*0 

37-7 

31*5 

98-7 

20*8 

N.W. 

Calm 

1 

17 

•886 

581 

25-1 

87-9 

31*4 

996 

18-6 

E. 

E. 

0 

18 

•240 

51*1 

81*0 

41*3 

36*5 

99*3 

24-8 

E.S.E. 

S.E. 

0 

19 

80*087 

47*9 

851 

40-6 

33*7 

97*6 

29*6 

E.S.E. 

E.S.B. 

0 

20 

29732 

49*2 

36*3 

43-0 

36'5 

97*7 

29-9 

E. 

E. 

8 

•04 

21 

•620 

46-2 

41*5 

43-5 

48'2 

58-0 

40*8 

E. 

B. 

10 

•01 

22 

•287 

491 

451 

47*7 

47*i 

53*0 

44-7 

E.S.E. 

E. 

10 

•48 

28 

•447 

65-6 

48-0 

61*4 

49*7 

75*2 

481 

E. 

E. 

10 

•01 

24 

•675 

48*1 

44^4 

45-9 

44*1 

60*4 

440 

B. 

E. 

10 

25 

29^894 

49*3 

87-2 

41-9 

37*4 

101*7 

32-9 

N.E. 

N.P 

5 

26 

80156 

482 

3M 

419 

38*7 

101-7 

80-8 

E. 

E. 

4 

27 

•274 

45-7 

372 

40*7 

36*0 

845 

81-9 

E. 

E. 

7 

28 

-220 

44^4 

82^9 

88-d 

36-0 

91*7 

25-5 

Calm 

N. 

10 

29 

•222 

42*9 

84^4 

87*a 

32-8 

89*2 

801 

N. 

E. 

10 

80 

•808 

421 

28-2 

33*2 

28-2 

87-8 

2L-8 

E. 

N.P 

4 

81 

80*141 

43-2 

21-3 

81*8 

28*4 
39-6 

910 

14-6 

Calm 

S. 

5 
6*7 

•01 

Mbs. 

80*084 

614 

87*8 

43*9 

92*8 

817 

••• 

••• 

... 

1*26 
Bum 
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NOVEMBEB,  1881.  . 


1 
8 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

Hna. 


Mean 

Beadg.of 

Baromtr. 

reduced 

to  Sea 

Level 


ins. 
29804 

•809 

•774 

29*900 

80-019 

.23$ 

.199 

'188 

•041 

•126 

•218 

•229 

•436 

•341 

30-061 

29'868 

29'918 

30*322 

80*137 

29*963 

•608 

•861 

•976 

•928 

•678 

•290 

.011 

29*465 

30^064 

30*004 


Temperature. 


In  the  Shade 


I 


29-949 


High, 
est. 


39-9 

43-9 

62-2 

676 

67-4 

69-6 

64-0 

641 

650 

66-1 

56-7 

57-8 

60.1 

52.7 

531 

531 

63-8 

490 

50-8 

660 

52-2 

50*1 

62-2 

51-9 

52-0 

54-5 

64-5 

67-1 

51-1 

46-4 


00 


52-9 


34'*-7 

820 

84-0 

48-3 

510 

39-9 

39-9 

48-2 

47-3 

47-3 

48*8 

50-6 

50-9 

45-7 

45-2 

41-2 

40-4 

31-1 

43*2 

431 

460 

41-8 

41-0 

401 

42-6 

36-5 

i2-4 

397 

331 

34.0 


42-0 


Adop- 
ted 
Mean. 


3f7 
366 
43-9 

64-8 

64-2 

47-1 

48-9 

51-2 

499 

627 

62-4 

68-1 

63  8 

486 

48-1 

489 

46-3 

39*9 

46*5 

49-8 

48-6 

45-9 

450 

48-1 

47-0 

45-8 

46*2 

44-2 

38*9 

42*5 


insnns 
rayg. 


47-2 


8d''-7 

82-3 

44-0 

55-3 

52-2 

43-8 

49-3 

50-9 

46-8 

51'4 

60*5 

50-8 

500 

46*4 

43-2 

481 

40-7 

38-9 

42-6 

48.2 

45- i 

401 

403 

48-5 

45-2 

43-8 

34-8 

10-0 

350 

42*8 

44*5 


HighBt/Lowst. 
on  the 
grass 


^-9 

921 

678 

69-7 

76^1 

101^8 

62-8 

660 

831 

67-9 

761 

93-2 

102-2 

619 

64-0 

70-2 

94-8 

46-0 

92*9 

95*8 

98*1 

65.9 
922 
63*3 
54*3 
65-8 
87  9 
84*4 
88-0 
60*2 


Wind. 


DireotioD. 


A.M. 


75-8 


32-0 
28-8 
827 
46-0 
47-2 
29*9 
35*6 
47*6 
431 
42*1 
44*8 
480 
46*1 

41*7 

42*0 

84*5 

33-2 

24  4 

36-7 

36*9 

89-7 

34-5 

32*2 

33*8 

399 

29-8 

37-3 

305 

23*1 

23-4 


S. 
S. 

S.B. 
S.W. 

w. 

N. 

Calm 
Calm 
S.E. 

W. 
S.W. 

w. 
w. 
w. 

s. 

s.w. 
w. 

Calm. 


P.M. 


S.B 
E. 

S. 

s.w. 
w. 

Calm 
Cairn 

S.E 

S. 

W. 

W. 
S.W. 

w. 

s. 
w. 

s. 

Calm 
S.E. 


8.S.E.S.S.B. 


W. 
S.W. 
S.W. 
S.W. 

S. 

S. 

S. 

S. 
S.W. 

w. 

S.S.E. 


36*6 


S.W. 
S.W. 

S. 

S. 
S.W. 

s. 

S.S.W. 

s. 
s. 

S.     I 
S.E. 


179.0 
187-0 
238*0 
275-0 
86-6 
668 
102^9 
142-1 
207-9 
200-3 
281-0 
189-0 
155-0 
2700 
3170 
214*0 
80*0 
221-0 
2360 
3580 
2870 
189*0 
372*0 
132*0 
307O 
4330 
2570 
42-0 
293-0 


O  o 

S  ^ 


10 

10 

10 

10 

9 

8 

10 

10 

10 

10 

10 

10 

10 

10 

10 

8 

1 

6 

6 

2 

10 

3 

4 

10 

10 

6 

1| 
3 

0 

9 


0 

*3 
P3 


in. 
-03 

-09 

•20 

-80 

-08 

•02 

-01 


•13 


-32 

-04 
•04 

22 
•16 
•11 

04 
•74 
•52 
•54 


•24 


63120 
Sam 


7-6 


3-82 
Snm 


15« 


• 

.  DDOBMBUk  Vm. 

Mean 

Readg.of 

Baromtr. 

rednced 

to  Sea 

Level. 

Temperature. 

Wind. 

o  o 
5 

i 

In  the  Shade. 

Hightt 

inann'a 

rays. 

Lowtt- 
on  the 
gra*B. 

26*^-2 

Direction. 

.^8 

<3 

High. 

eat. 

34-9 

Adop- 
ted 
M^an. 

37-7 

j^.U* 

P.M. 

1 

1 

inp. 
80T090 

47  9 

40  0 

G2°0 

N. 

Calm 

191 

in. 
01 

2 

•230 

61-2 

33-6 

44  9 

45  8 

66-6 

24-8 

8. 

S. 

218 

9 

•01 

8 

•170 

49-4 

400 

488 

38-9 

77  7 

32-7 

S.B« 

8. 

259 

5 

4 

•236 

48-5 

36^8 

40^4 

38-9 

5f>9 

27-9 

S.S.B. 

8. 

171 

6 

-26 

5 

•207 

51-8 

37  8 

44  0 

42^1 

88-0 

29  2 

W. 

N.W. 

127 

7 

•04 

6 

80032 

6M 

343 

440 

44-7 

55-4 

26^8 

s. 

8. 

2;^0 

10 

•60 

7 

29*902 

510 

37*0 

41-5 

375 

85-1 

80^8 

w. 

Calm 

82 

4 

•01 

8 

•881 

4i*9 

33'2 

381 

35-0 

82-1 

251 

N.W. 

Calm 

57 

6 

•01 

9 

•627 

89-1 

29  0 

320 

29-9 

41-5 

26-6 

Calm 

Calm 

21 

P 

10 

•672 

82-4 

28:2 

80-2 

301 

410 

28^7 

N.E. 

S.E. 

88 

10 

11 

•779 

86  0 

260 

81-2 

29-7 

72-9 

20^4 

W. 

N. 

102 

7 

•04 

12 

29  978 

88-1 

33  9 

85  9 

33-9 

44-0 

30^4 

N.N.W 

N. 

210 

10 

02 

18 

80-846 

402 

29*2 

82-9 

300 

76^1 

20^6 

E. 

Calm 

97 

0 

14 

80-288 

40-2 

25-7 

841 

33-3 

489 

20-4 

S.S.B. 

Calm 

100 

10 

•60 

15 

29*986 

42*1 

37*1 

39-4 

38-8 

47-9 

869 

S.S.B. 

Calm 

116 

10 

•20 

16 

•636 

42-0 

32-9 

87-6 

35-4 

51*6 

26^4 

S.E. 

6.B. 

256 

5 

•83 

17 

•222 

49-8 

36-9 

48-2 

40-4 

59*8 

83^5 

W. 

W.SW 

827 

8 

-84 

18 

•441 

50-9 

36-0 

40-4 

31-2 

759 

81-8 

W. 

W. 

814 

0 

-05 

19 

•647 

42-5 

34  0 

880 

351 

79-8 

25-8 

W.SW 

8. 

145 

0 

•46 

20 

•101 

434 

331 

891 

34-8 

680 

81-9 

W.SW 

N.W. 

881 

10 

•11 

21 

29-800 

42  5 

30  5 

85-1 

30-6 

74-8 

20-7 

W. 

N.W. 

254 

0 

22 

80-022 

349 

2S-2 

81-0 

290 

40-1 

191 

N.B. 

N.B. 

71 

6 

28 

•611 

87-7 

22  3 

271 

22-4 

57-1 

15  0 

N. 

N. 

26 

* 

P 

24 

•499 

87-7 

>2-9 

824 

810 

61*8 

14-4 

S. 

S. 

98 

5 

25 

•648 

41-3 

30^9 

872 

36-2 

42*9 

221 

S.W. 

S. 

186 

10 

•01 

26 

•640 

4i*6 

40-9 

43-2 

430 

49-2 

87-8 

w. 

S.W. 

84 

10 

27 

•666 

44-9 

39-9 

41-8 

40'0 

50-2 

89^7 

w. 

8. 

114 

10 

28 

•434 

430 

371 

89-2 

37-6 

471 

80^6 

s. 

8. 

101 

6 

29 

80-197 

461 

357 

428 

40-6 

67-9 

291 

s.w. 

8. 

165 

10 

80 

29  967 

46-5 

41-2 

43-0 

405 

851 

832 

8.W. 

8. 

206 

6 

•08 

81 

29^871 

452 

40-9 
88^5 

42-8 

40^6 
360 

661 

881 

8. 

•*• 

8.B. 

148 

10 
6-2 

MD8« 

80*015 

48  6 

88-8 

62*1 

27-7 

•  •# 

4819 
8i|m 

8.68 
Sum 

1 
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1 

23SS"Sa2Sa22 

s 
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SSSS5SSSSSEE 

w 
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1 

3 

1 

■,m,j«B(i     •iiSiisisilli 

• 

oe)»<so>wno^aim« 

9 

5 
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■  q, 

IHrpoBen 

24-6 
32  9 
34-2 
86-4 
42-6 
47.9 
620 
491 
469 
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42-0 
8S-5 

o 

1 

1..-0,      -isasiiiil^Sa 

s- 

1 

48-8 
488 
61-0 
62-9 
76  3 
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87-1 
801 
74-7 
60-3 
60-1 
61-8 

4 1  i  i  s  1  g  i  1  i  i  i 
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SUMMARY  OF  THE  WEATHER  FOR  1881. 


JANUABY. 
For  the  first  few  dajB  the  weather  was  fine,  bnt  from  the  7th  to  the  27th 
it  wafl  remarkably  oold.  The  mean  temperature  of  the  2tid  and  8rd  weeks 
being  ITI  and  16°8  below  the  mean.  There  was  a  remarkably  small  amount 
of  rain  during  the  first  half  of  the  month,  bnt  on  the  18th  a  snow  storm  of 
nnnsnal  seyerity  ocouired.  The  snow  was  in  rery  small  flakes,  and  a  gale 
from  the  East  drove  it  so  that  it  penetrated  everywhere  The  drifts  were  in 
places  several  feet  deep,  and  the  loss  of  life,  both  of  men  and  birds,  was 
great.  The  snow  storm  was  also  remarkable  for  its  long  duration,  exceeding 
all  previous  experiences  of  the  kind. 


FEBEUABT. 
The  temperature  during  the  first  week  was  about  the  average,   but 
increased  in  severity  towards  the  end  of  the  month.      There  was  but  very 
little  sun  (more  during  the  third  week)  and  the  last  half  of  the  month  was 
very  dry,  though  fogs  were  prevalent. 

MARGB. 
For  the  first  few  days  and  the  last  week  it  was  cold,  but  otherwise  the 
weather  was  warm  and  genial,  with  a  continually  increasing  amount  of  sun- 
shine, even  during  the  colder  period.      In  the  first  week  it  was  wet,  but 
otherwise  the  rainfall  was  below  the  mean. 


AFBIL. 
Excepting  during  the  third  week,  it  was  decidedly  a  cold  month,  and  the 
rainfall  was  much  below  the  mean.      Vegetation  was  consequently  much 
checked. 


MAY. 
The  oold  weather  continued  for  the  first  three  weeks,  and  sunshine  was 
decidedly  on  the  increase,  but  the  drought  which  began  with  the  second 
week  in  March  was  very  detrimental  to  vegetation,  and  the  hay  crops  were 
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vezy  light.  They  were,  howeyer,  sared  by  Bome  warm  rain,  which  fell  abonfc 
the  middle  of  the  month*  Oa  the  lUh  a  very  severe  frost  oocnrred,  the 
temperature  being  below  1 8^  on  the  ground.  The  frost  did  serious  damage 
to  the  crops  and  the  yonng  leares  on  the  trees  (especially  oaks  were  terribly 
cut  np. 


JUNE. 
The  first  few  days  were  warm,  ^bnt  about  the  7th  the  temperature  fell 
Tery  much,  the  mean  of  the  following  week  being  10^  below  the  average,  and 
though  it  rose  gradually,  the  remainder  of  the  month  was  colder  than  usual. 
Sunshine  was  deficient  during  the  second  and  third  week,  and  the  rainfall 
rather  above  the  average. 


JULY. 
Notwithstanding  some  very  hot  days,  between  the  5th  and  14th,  (in  no 
case,  however,  reaching  as  high  as  90°)  the  temperature  of  the  month,  as  a 
whole,  was  below  the  mean.  A  g^und  frost  on  the  28th  did  considerable 
damage  to  the  young  potatoes  and  French  beans.  During  the  last  week  rain 
fell  frequently,  bringing  up  the  total  for  the  month  to  about  its  usual  quan- 
tity. The  crops  were  promising  well,  and  a  plentiful  harvest  seemed  almost 
aesured. 


AUGUST. 
The  promises  of  a  fine  harvest,  which  began  to  be  falling  off  during  the 
last  week  in  July,  were  utterly  ruined  in  August.  A  temperature  of  over  7*0^ 
below  the  mean,  and  an  extraordinary  rainfall,  were  the  chief  characteristics 
of  the  month.  The  frequent  showers  prevented  the  com  from  being  carried, 
and  the  constant  wetting'and  drying  caused  the  grain  to  fall  from  the  ear. 


SEPTEMBER. 
The  weather  was  for  the  first  half  cold,  though  dry ;  the  second  half 
moderately  fine,  the  fourth  week  being  damp.  "  The  temperature  of  the  dew 
point  was  above  its  average,  whilst  the  temperature  of  the  air  was  below  its 
average,  so  that  the  air  was  more  humid  than  usual  and  nothing  would  dry, 
greatly  impeding  harvest  operations."" 


OOTOBEE. 
A  singularly  oold  month— the  coldest  at  Marlborough  since  the  com- 
mencement of  observations  :    **  the  coldest  October  about  London  for  64 
years."    A  violent  gale  occurred  on  the  14th,  which  caused  great  destruction 
to  trees ;  elms  especially  were  uprooted,  whilst  oalcs  were  uiuoh'damaged. 


im 


NOYEHBEB. 
A  wonderfal  contrast  to  Octobor.    "  In  the  year  1818  the  mean  tempe- 
rature of  November  was  49*8  (at  Greenwich),  being  the  warmest  November 
on  recordi  and  there  was  no  other  instance  back  to  1771  of  so  warm  a  Nov- 
ember as  this." 


DECEMBER. 
The  weather,  though  cold  dniing  the  second  and  third  weeks,  was  not 
nnnsnally  so,  the  last  week  being  warm  and  dry.   Fogs  were  very  prevalent, 
and  the  range  of  the  barometer  very  large,  over  1-6  inches. 


The  year  is  therefore  remarkable  (1)  for  very  cold  periods  in  January, 
August,  and  October,  and  a  very  hot  one  in  July ;  (2)  for  very  heavy  snow  in 
January,  but  little  or  none  after  February ;  (3)  for  long  periods  of  drought 
or  very  small  rainfall  from  the  middle  of  March  to  the  third  week  in  July ; 
and  for  a  drenching  August ;  (4)  for  a  gale  in  October. 
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Thb  following  extract  from  tbe  Beport  of  the  Anthropometric  Committee  to 
the  British  Association,  1880,  will  show  that  onr  tables  are  appre- 
oiated  by  men  who  are  in  a  position  to  judge  of  their  ytAue  : 

YI.  Mablbobouoh  Collegs  Statistics. 
Though  it  does  not  in  any  degree  enter  into  the  contemplation  of  the 
Committee  to  discuss  the  returns  of  any  particular  college  or  establishment 
in  detail,  and  indeed  it  would  be  foreign  to  their  purpose  to  furnish  the 
means  of  comparison  that  might  be  invidious  between  one  institution  and 
another,  the  series  of  1 850  ob^eryations  made  during  several  years  by  Dr. 
Ferg^  on  boys  in  Marlborough  College,  and  communicated  to  the  Committee 
by  the  Rev  T.  A  Preston,  have  been  thought  by  the  Committee  to  constitute 
an  exception,  and  it  has  been  considered  advisable  to  prepare  abstracts  of 
them  as  affording  an  excellent  example  of  the  nsefnlnQss  of  syptematio 
records. 


EYESIGHT. 


Bipom  of  Ms.  Chablvs  Bobebts,  Member  of  the  Anthropometrio  Comznittee 
of  the  British  Assooiatioiii  on  the  ObBerrations  on  Eyesight  and 
Oolonr-blindness  made  at  Marlborough  College  : — 

The  difflonlty  experienced  by  many  obserrers  of  obtaining  sufficient 
space  and  light  for  testing  the  eyesight  by  the  test-dots  (which  are  distin- 
gnishable  to  the  normal  eye  in  good  daylight  at  a  distance  of  19  yards)  has 
induced  the  Committee  to  use  Snellen's  test-types,  No.  1  and  No.  10,  as  more 
conyenient  and  trustworthy.  No.  1  is  a  small  type  visible  to  the  normal  eye 
at  the  ordinary  reading  distance  of  from  12  to  20  inches,  and  No.  10  is  a  large 
thick  type  one-fifth  of  an  inch  square,  distinguishable  by  the  normal  eye  at  a 
distance  of  10  feet. 

The  Bey.  T.  A.  Preston,  one  of  the  masters  at  Marlborough  College,  htui 
examined  the  eyesight  and  colour- sense  of  the  whole  of  the  boys  and  some 
of  the  masters  at  present  in  the  College,  and  the  following  is  an  analysis  of 
his  returns.  The  obseryations  include  the  age,  the  colour  of  the  iris,  the 
eyesight  as  tested  by  No  1  and  No.  10,  and  the  letters  composed  of  hori- 
zontal and  vertical  lines  for  astigmatism  ;  and  the  colour-sense  as  tested  by 
the  methods  of  Dr  Daae  and  Professor  Holmgren  (and  in  a  few  instances  by 
the  solar  spectrum),  according  to  the  book  of  tests  which  I  have  prepared  for 
the  use  of  the  Committee  ('  The  Detecfcion  of  Colour-blindness  and  Imperfect 
Eyesight':  Bogue). 

AoB. — ^The  ages  of  the  boys  range  from  11  to  19  years,  and  those  of  the 
masters  from  20  to  60  years,  five  of  the  latter  being  oyer  40  years. 

CoLoUB  OF  Eyes. — The  following  Table  shows  the  colour  of  the  eyes  of 
the  boys  and  masters  under  40  years  of  age,  divided  into  two  groups — those 
who  are  under  and  those  who  are  above  the  age  of  16  years. 


Colour  of  Eyes. 


Dark  blue 

Blue  

Light  blue    ...... 

Grey 

Brown  grey  (green) 
Light  brown  (hazel) 
Dark  brown 


Under  16. 


No. 

2 
62 
82 
48 
23 
62 

2 


Over  16. 


No. 

7 
98 
61 
72 
36 
83 

7 


Total. 


No. 

9 

160 

83 

120 

69 

136 

9 


From  tho  similarity  of  the  percentages  of  the  two  periods  it  would 
appear  that  little  change  takes  place  in  the  colonr  of  the  iris  after  the  age  of 
15  years,  as  the  dark  eyes  are  barely  one  per  cent,  greater  in  the  later  than 
the  earlier  period.  The  proportion  of  fair  to  dark  eyes  is  64*7  to  86'8,  or 
about  two  fair  to  one  of  dark  complexion. 

CoLOua-BLiNBNXss. — Of  the  600  boys  and  masters,  16,  or  2  6  per  cent., 
were  found  to  l>e  colour-blind,  a  proportion  which  has  been  found  to  exist 
elsewhere  in  the  same  class  of  boys,  and  about  half  that  which  exists  in  the 
uneducated  classes  The  following  table  shows  the  nature  of  the  chromatio 
defect,  and  tjbe  condition  of  the  eyesight  and  the  colour  of  the  hair  and  iris. 


1 

1 

Colour- 

Test 
type 

Test 
type 

No 

'   Age 

Colour  of  Hair 

Colour  of  Eyes 

blindness 

No. 

1 

No. 
10 

Astigmatism. 

1 

12—8 

C     Golden    *) 
(    (fair  red)  ) 

Dark  grey  . 

Bed-blind . 

in. 
16 

ft 
11 

Horizontal 

2 

12—4 

Dark  brown. 

Light  blue  . 

Bed-bUnd . 

18 

7 

Vertical 

8 

14     1 

Dark  brown 

Blue    . 

Bed-blind . 

18 

4 

4 

15—4 

Bed     . 

Grey  . 

Bed-blind . 

18 

8 

Horizontal 

5 

16 

Black  . 

Dark  brown 

Bed-blind . 

16 

8i 

Horizontal 

6 

17 

1  Dark  golden) 
I    (red).         ) 

Dark  blue   . 

Bed-blind . 

17 

10 

Horizontal 

7 

17—3 

Dark  brown. 

Blue    . 

Bed-blind . 

21 

13 

Vertical 

8 

14—2 

Dark  brown. 

Light  brown 

Green-blind 

15 

7 

Horizontal 

9 

14—3 

Bed      . 

Blue    . 

Green-blind 

29 

15 

10 

14—11 

Bed     . 

Grey  . 

Green-blind 

20 

9 

Vertical 

11 

16—2 

Dark  brown. 

Light  blue  . 

Green-blind 

19 

12 

12 

17-0 

Black  . 

Light  brown 

Violet-blind 

22 

12 

18 

18 

Light  brown 

Blue  * . 

Imperfect  . 

16 

6 

14 

17—4 

Brown. 

Grey  . 

Imperfect  . 

18 

7 

15 

28 

Dark  brown. 

Light  brown 

Imperfect  . 

28 

18 

Horizontal 

Haying  observed  in  my  priTate  examinations  that  colour-blindness  was 
yery  frequent  in  persons  with  red  hair,  Mr.  Preston  has  furnished  me  with 
the  colour  of  the  hair  in  his  cases.  The  Table  of  the  relatiye  prevalence  of 
different  coloured  hair  published  in  the  Anthropometric  Committee's  Beport 
for  1880  shows  that  red  hair  prevails  in  the  professional  classes  (in  which  are 
included  the  Marlborough  boys)  to  the  extent  of  9*06  per  cent.,  while  in  con- 
junction with  complete  colour-blindness  in  the  above  Table  it  exists  to  the 
extent  of  41  7  per  cent.  Light-coloured  eyes  are  slightly  in  excess,  and 
imperfect  eyesight  is  more  prevalent  among  the  colour  blind,  but  the  number 
of  observations  is  too  few  to  form  any  safe  conclusion  on  these  heads. 

Etesioht. — The  following  Tables  show  the  quality  of  the  eyesight  as 
tested  by  SneUen's  test-typos. 


Nkae  Vision.— 

■The  Distanoe  at  whioh  Test-type  No. 

1  oan  be  read. 

Dis- 
tanoe 

in 
inohes 

Marlborough  Boys. 

Masters. 

• 

1 

Peroant. 

Age  last  Birthday. 

Age. 

J 

11 

12 

18 

14 

16 

16 

17 

18 

19 

20—40 

40-60 
1 

1 

0 

^^^ 

'^^ 

4 

— 

-— 

— 

1 

1 

— - 

— 

-r- 

— 

^ 

2 

*8 

6 

— 

— 

1 

1 

2 

— 

1 

1 

— 

1 

7 

11 

o» 

8 

— 

— 

— 

1 

1 

2 

2 

— 

— 

— 

— 

6 

1^ 

*& 

10 

-» 

2 

1 

4 

2 

1 

8 

— 

_ 

^ 

18 

2-2 

12 

1 

1 

8 

4 

6 

6 

2 

^— 

— 

2 

1 

26 

41. 

14 

1 

6 

6 

6 

9 

6 

1 

1 

.— 

~> 

— 

84 

6-7^ 

16 

8 

4 

18 

14 

17 

11 

6 

2 

>— 

1 

— 

71 

11-8  (*• 

18 

2 

4 

14 

17 

24 

12 

7 

1 

— 

8 

-^ 

84 

14-0(5 

20 

2 

6 

16 

27 

80 

21 

14 

2 

1 

2 

1 

«l 

20-2) 

22 

1 

2 

12 

19 

21 

16 

,9 

4 

2 

— 

1 

87 

14-61 

24 

1 

— 

8 

18 

14 

22 

M 

6 

— - 

1 

— 

70 

11-7 

26 

— 

— 

1 

6 

11 

8 

8 

4 

1 

4 

— 

38 

6-8 

28 

— 

— 

2 

8 

8 

8 

4 

1 

..^ 

8 

.— . 

24 

40 

5 

80 
82 
84 

— 

— 

— 

1 

2 
1 

4 
2 

1 

2 

— 

2 

— 

12 
8 

1 

20 
6 
.£ 

00 

___ 

__ 

^^ 

1 

^_ 

^^ 

•>• 

_^ 

^_ 

86 

11 

26 

69 

117 

142 

121 

1 
64 

28 

6 

— 

— 

1 
600 

•2J 

Total 

18 

6 

1 

100' 

Aver- 

age 

18*4 

16-4 

18-8 

19-0  19-1 

201 

200  21-8*  19-0 

— 

— 

— 

•» 

v 

; 

I. J  1 

y.              ' 

17  7 

19*4 

r    ■ 

20-2 

22-1 

11-4 

— 

— 

Distant  Vision.— The  distance  at  which  Test-type  No.  10  can  be  read. 


Dis- 
tance 
in 
feet. 

Marlborongh  Boys. 

Masters. 

^ 

Age  last  Birthday. 

Age 

Per  oent. 

1 

11 

12 

13 

14 

15 

16 

17 

18 

19 

1 

20—4040—60 

i 

2 

1 

1 

5 

•8-^ 

1 

— 

— 

4 

6 

6 

5 

— 

— 

2 

— . 

28 

88 

2 

— 

— 

2 

8 

6 

8 

1 

2 

1 

_ 

22- 

8-7 

8 

— 

— 

— 

— 

2 

5 

8 

— 

1 

1 

1 

18 

20 

wa 

4 

— 

— 

— 

1 

8 

4 

1 

— 

— 
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— — 

9 

15J^q| 

6 

— 

— 

2 

4 

4 

2 

8 

2 

— _- 

17 

80 

00 

6 

1 

1 

3 

4 

3 

2 

— 

1 

__ 

15 

25 

7 

1 

5 

6 

5 

6 

6 

3 

— 

— 

1 

32 

52 

8 

3 

9       9 

10 

10 

3 

3 

— 

47 

80^ 

9 

2 

4 

9 

15 

17 

8 

5 

1 

1 

62 

10-3^^ 

10 

2 

2 

14 

17 

28 

16 

14 

2 

__ 
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95 

15-8  ^Oi 

11 

2 

7 

10 

17 

17 

12 

9 

4 

2 
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12 

8 

8 

6 

15 

16 

13 

3 

1 

3 

4 

1 
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^— 
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8 

14 

9 

4 

2 

-^ 
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^~ 
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__ 
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4 

— 
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— 
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16 
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1 

1 

1 

_ 
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— 
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1 
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•7 
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18 
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1 
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1 

1 

_^ 

4 

•7 
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— 

— 

— . 

— . 
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1 
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1 
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■^"" 
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64 
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' 
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1 
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Total. 

11 

25 

23 
10-2 

5 

18 

5 

600 

100- 
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age. 

10-0  9-4 

9-5 

J 

100 

1. 
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9-1 

J 

9-4 

80 

— 

— 

> ^ ^ 

9-6                     9-6 

V y 

9-2 
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6-5 

— 

— 

Judging  by  the  averages  it  wonld  seem  that  the  near  sight  (as  tested  by 
No.  1)  improyes  from  year  to  year  up  to  40,  bat  this  apparent  improyement 
is  probably  dae  to  the  greater  ease  with  which  the  tpye  is  read  by  the  elder 
pupils  and  masters.  From  the  great  distances  at  which  the  No.  1  type  has 
been  read,  it  is  probable  that  considerable  efforts  have  been  made  to  dis- 
ting^nish  it  at  the  greatest  possible  distance  rather  than  at  the  distance  at 
which  it  could  be  read  with  ease  and  fluency.  The  curve  formed  by  the 
whole  number  of  observations  at  all  ages  is  remarkably  uniform,  the  '  mean ' 
being  at  20  inches,  and  the  corresponding  groups  above  and  below  the  mean 
being  nearly  identical  in  value.  Normal  near  vision  exists  in  51*7  per  cent.j 
while  39*4  are  above,  and  8*9  per  cent,  below  the  average. 

The  averages  do  not  show  any  change  in  the  distant  vision  (as  tested  by 
No.  10)  up  to  the  age  of  40  years,  a  result  which  contrasts  favourably  with 


similar  observations  made  in  German  sohools  and  BAirersifcies,  where  -short- 
sight  has  been  foond  to  increase  rapidly  with  the  extended  period  of  educa- 
tion. The  onrre  formed  by  the  total  number  of  observations  is,  however, 
irreg^nlar,  and  consists  of  two  curves  having  a  chief  mean  at  10 — 11  feet,  and 
a  minor  one  at  2^3  feet.  This  latter  curve  is  due  to  the  accession  after  the 
age  of  18  years  of  an  abnormal  amount  of  imperfect  eyesight  (short-sight 
and  over-sight)  which  is  too  slight  relatively  to  the  totsJ  number  of  observa- 
tions to  influence  the  averages.  89*4  per  cent,  possess  normal  distant  vision, 
while  30*1  per  cent,  are  above,  and  30  5  per  cent,  below  the  average. 

AsTiaMATiEM.  — ^Tested  by  means  of  the  letters  composed  of  horizontal 
and  vertical  lines,  68*2  per  cent,  of  the  Marlborough  boys  and  masters  are 
returned  as  more  or  less  astigmatic,  or  in  the  proportion  of  nearly  two  to 
one ;  the  ratio  of  the  horizontal  to  the  vertical  defect  being  1  to  1*2.  Mr. 
Preston  is  not  quite  satisfied  with  the  res  alt  of  his  observations  on  this  sub- 
ject, as  he  had  no  means  of  checking  the  statements  of  the  boys. 

Ignobance  of  the  Names  qf  CoLOUBS.—In  a  recent  report  on  the 
examination  of  27,927  school-children  for  colour-blindness  by  Dr.  Joy  Jeffries, 
in  America,  the  following  remarks  on  this  subject  occurs  :  '  Experienee  has 
abundantly  shown  me  that  but  very  few  hoys  of  the  grammar  or  higher 
schools  are  familiar  with  colour-names  of  even  the  primary  colours,  and  that 
still  less  can  they  correctly  apply  those  names  they  do  remember  when 
shown  coloured  objects.  Although  prepared  for  this  ignorance  on  the 
part  of  the  boys  to  a  certain  extent,  I  confess  I  was  astonished  to  find  it  so 
frequent  and  great.  It  seems  almost  impossible  that  a  bright  boy  of  fourteen, 
not  colour-blind,  should  not  know  the  word  green  or  be  able  to  apply  it.  Yet, 
this  does  not  give  an  extreme  idea  of  the  truth  in  reference  to  the  ignorance 
of  colour-names  and  their  application  among  school-boys  '  Being  desirous 
to  know  if  our  English  public  schoolboys  are  as  ignorant  of  colour-names  and 
their  application  as  the  boys  of  the  same  clars  in  America,  I  submitted  the 
above  sentence  to  Mr.  Preston,  and  the  following  is  his  reply :  "I  cannot 
agree  with  Dr  Jeffries  as  to  ignorance  of  colour-names.  By  this  I  mean 
reds,  greens,  &c.  Of  course  mauve,  magentif  &c.,  and  what  are  called 
drapers'  colours  are  not  often  known,  but  I  have  certainly  had  no  difficulty  in 
getting  the  names  of  the  common  colours.  In  fact  it  was  quite  the  exception 
to  meet  with  a  boy  who  could  not  tell  the  names  fairly  well.  The  whole  of 
the  boys  who  proved  to  bo  colour-blind,  except  one,  knew  of  their  defect,  and 
another  boy  was  under  the  impression  that  he  was  colour-blind,  but  turned 
out  on  examination  not  to  be  so." 
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PREFACE. 


The  President  and  Committee  regret  that  in  offering  to  their  friends 
and  sabacribers  the  Beport  of  the  work  of  the  Natural  History 
Society  during  the  year  1882,  they  cannot  i)oint  to  any  marked  sign 
of  progress.  Socbions. 

The  sectional  work  has  not  been  carried  on  with  any  real 
vigour,  or  interest.  The  Botanical  section  has  died,  at  any  rate  for 
the  present,  from  want  of  support.  The  Ornithological  section 
under  the  guidance  of  the  Rev.  J.  P.  Way,  suspended  its  sittings 
temporarily  when  the  egg-laying  season  was  over,  and  the  samo 
course  was  adopted  by  the  Entomologists  under  the  Rev.  T.  N.  Haet- 
Bmith,  as  soon  as  the  collections  for  the  Stanton  Prizes  had  been 
shown  up.  The  Astronomical  section  has  enjoyed  an  intermittent 
existence  owing  to  exceptional  circumstances.  Meetings  have  been 
held  irregularly,  and  the  telescope  has  been  used  to  some  extent. 
The  favourable  condition  of  the  atmosphere  enabled  a  considerable 
number  to  observe  the  Transit  of  Venus  with  some  success.  Taken 
as  a  whole  we  are  compelled  to  admit  that  the  sectional  work  of 
this  year  has  been,  compared  with  last  year,  a  failure.  We  ac- 
knowledge it  with  reg^t,  as  it  is  the  only  approach  to  scientific 
teaching  at  which  the  Society  can  aim.  If  the  members  show  any 
real  desire  to  take  advnntage  of  their  opportunities  in  the  coming 
year,  the  Committee  will  do  their  best  to  meet  their  views.    Through- 
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out  fche  year  the  "  Microscopic  "  meetings  in  Mr.  HABT-SMiTH'flroom 
have  been  continned. 

The  competition  for  the  Stanton  Prizes  has  again  been  disap- 
pointing. If  we  conld  believe  that  tho  time  that  might  with 
advantage  hare  been  devoted  to  this  class  of  work  had  been  given 
to  ordinary  school  work,  we  shonld  cheerfully  accept  the  fact,  bnt 
we  cannot  but  think  that  with  a  little  more  system,  the  necessary 
time  that  these  prizes  require  might  have  been  found,  and  the 
ordinary  school  work  have  still  suffered  no  hurt :  we  regret  the 
feebleness  of  the  attempt,  not  from  any  personal  feeling  of  failure, 
but  because  we  know  that  those  who  have  put  their  hand  to  the 
plough  and  turned  back  have  lost  a  chance  which  in  later  life  they 
will  probably  be  sorry  for.  In  the  Geological  department  there  was 
but  one  candidate,  E.  E.  Ghambebs,  who  won  the  Botanical  Prize 
last  year;  for  the  Botanical  Prize  also  there  was  but  one  competitor, 
B.  W.  BiCKABDS,  and  he  was  disqualified  for  showing  up  his  collection 
too  late.  The  field  for  the  Entomological  Prize,  which  was  a  fair  one 
at  the  start,  gradually  dwindled  down  as  one  after  anoth^  became 
faint-hearted,  till  in  the  end  only  two — E.  F.  Benson  and  H.  Dobie — 
were  in  the  running.  The  prize  was  awarded  to  the  former,  although 
his  setting  left  much  to  be  desired.  The  subjects  for  1883  are  more 
attractive  than  usual,  and  for  the  aid  of  the  Society  as  well  as  for 
the  advantage  of  individuals,  wo  hope  that  our  next  Beport  will 
contain  a  record  of  better  things.  A  Prize  offered  to  the 
Entomological  section  for  drawings  to  show  the  resemblance  between 
plants  and  the  creatures  that  feed  upon  them,  produced  twelve 
g^od  diagrams  by  W.  H.  Bothesam. 

The  increase  in  the  attendance  at  the  fortnightly  papers,  which 
was  visible  last  year,  has  been  fully  maintained  this  year.  We  have 
received  assistance  from  various  quarters,  which  has  been 
very  welcome,  and  the  magic  lantern  has  been  brought  into 
use,  and  has  been  ably  worked  by  Mr.  Bavebstock.       The  two 
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lecttires  by  Dr.  Hudson,  of  GUftoiii  proved  a  great  snocess,  and 
did  somethingi  we  trust,  to  raise  the  opinions  sometimes  held  on 
the  subject  of  Natural  History.  The  most  encouraging  feature 
perhaps  of  the  year's  work  is  the  paper  read  by  G.  T.  E.  Mavbice, 
on  "  Personal  Experiences  in  Ornithology/'  which  furnishes  an 
admirable  example  of  the  way  in  which  we  should  like  to  see  more 
members  of  the  Society  deal  with  the  subjects  which  they  have 
selected  to  study. 

The  new  Museum  buildings  are  rapidly  progressing.  The  jV^*^ 
arrangement  of  the  collections  has  been  entrusted  to  the  Bev* 
T.  A.  Pbeston,  who  after  consultation  with  the  best  authorities,  has 
elaborated  a  scheme  which  we  feel  confident  will  meet  with  general 
approval.  It  is  gratifying  to  know  that  the  work  which  has  been  done 
in  the  past  is  so  far  appreciated  by  the  Council  and  their 
advisers,  that  they  have  decided  to  spare  no  necessary  expense  in 
fuinishing  the  best  and  most  complete  internal  fittings.  The  ex- 
penditure incurred  is  veiy  heavy,  but  we  believe  that  the  result  will 
be  considered  adequate  :  and  that  we  shall  possess  a  Museum  such 
as  no  other  school  in  England  can  boast.  We  shall  be  disappointed 
if  the  Society  does  not  show  its  appreciation  of  such  liberality  by 
renewed  vigour  and  thoroughness. 

The  Beport  will  be  found  to  contain  all  the  ordinary  matter.  Tfa«  Beport. 
We  would  especially  call  attention  to  a  valuable  paper  by  G.  W. 
BVNDALL,  Esq.,  on  Fortification,  which,  clear  as  it  is,  is  rendered 
still  more  intelligible  by  the  diagram  which  accompanies  it«  The 
frontispiece  is  an  admirable  copy,  by  the  President  of  the  Art 
Society,  of  a  curious  old  engraving  in  the  Adderley  Library  of 
what  G  House  once  was.  We  intend  this  to  be  the  first  of  a  series 
of  views  of  the  Town  and  College,  as  they  were  in  the  past: 
believing  that  if  preserved  as  a  series  they  will  prove  of  considerable 
interest  to  all  Marlburians.  The  hand  of  F.  E.  Hulme,  Esq.,  will 
be  at  once  recognised  in  the  drawings  which  illustrate  his  paper  on 
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"Unnatural   History."       We  have  also  printed  the  list  of    past 

winners  of  the  Stanton  Prizes. 

Bearranff6> 

mentol  We  have  employed  Mr.   8.  L.   Moslet,    of  Hnddersfield,  to 

Colleotioss, 

transfer  the  moths  and  butterflies  from  the  old  cabinet  to  the  new 
one,  to  arrange  the  Meyrick  collection  of  beetles,  supplemented  by 
other  contributions,  to  the  old  cabinet,  and  to  set  out  our  collection 
of  eggs  in  a  way  which  he  has  himself  devised.  The  work  has 
been  thoroughly  well  done,  and  although  it  has  been  a  heavy  drain 
on  our  resources,  wo  feel  sure  that  all  will  allow  that  the  money  has 
been  well  spent.  Not  only  are  the3e  collections  now  beautiful  to 
the  eye,  but  they  will  furnish  a  useful  model  for  private  collectors. 
The  first  proof  of  tho  Map  of  the  Downs  by  the  Rev.  A.  C. 
Downs.  Smith,  of  Yatesbury,  has  appeared,  and  will  add  considerably  to 
the    knowledge    of    the    neighbourhood.  To    encourage    such 

knowledge  the  Society  this  summer  offered  a  prize  for  the  best 
acquaintance  with  the  district,  which  was  won  by  B.  S.  Collett, 
whose  note  book  and  paper  displayed  a  large  amount  of  careful 
and  useful  research. 
Donation!  ^  usual,  our  property  has  been  increased  by  x>resents  from  all 

quarters.  The  Society  having  been  placed  on  tho  list  of  societies 
entitled  to  receive  specimens  from  the  British  Museum,  and  from 
Kew,  Mr.  Fbeston  has  been  enabled  to  make  very  valuable  selections 
from  both  places,  and  to  secure  several  series  of  typical  collections, 
which  can  now  be  advantageously  exhibited  in  the  increased  space 
furnished  by  the  new  buildings.  E.  F.  im  Thitsn,  Esq.,  CM., 
has  already  sent  the  first  instalment  of  what  promises  to  be  a  large 
assortment  of  objects  from  British  Guiana,  and  the  School  has 
been  enriched  by  a  costly  and  gigantic  case  of  birds,  set  up  by  the 
first  house  in  London.  The  birds  are  a  selection  from  those  shot 
in  Central  Asia  by  one  of  the  most  distinguished  of  Old  Marl- 
burians,  the  well  known  traveller,  B.  B.  Shaw,  who  died  in  harness 
xiot  long  ago.    They  are  munificently  presented  to  us  by  his  sister 
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,  Mrs.  YouNOHUsBAND,  who  was  anxions  that  there  should  be  some 

lasting  memorial  here  of  her  brother's  affection  for  his  old  school. 


Signed,  on  behalf  of  the  Committee, 


H.  EICHARD80N, 

President. 


Christmas,  1882. 
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Extract  from  Rules. 

That  Honorary  Members  pay  Ss.  a  half -year,  for  which  they  shall  be 
entitled  to  a  copy  of  the  Report. 

That  Honorary  Members  may  compound  for  all  future  subscriptions  by 
the  payment  of  Three  Guineas,  and  that  past  members  of  the  Society  may 
compound  for  six  years  on  payment  of  £1,  to  be  renewed  at  will. 


1§ 

RtTLBS. 

1.    That  this  Society  be  called  the  Marlborough  College  Natural  History 

Society. 

Constitution. 

That  the  Society  consist  of  Members  and  Honorary  Members. 

Officers. 

That  the    Officers  of  the   Society   consist  of  a  Presidenti  Secretary, 

Treasurer,  Librarian,  and  Curator. 

Election  of  Officers. 

1.  That  the  President  hare  the  absolute  power  of  nominating  the 
Secretary. 

2.  That  Common  Boom  members  of  Committee,  who  are  not  ex- 
officio  membars,  be  olectol  triennially  at  the  commencemont  of  the  Winter 
Term,  and  that  the  retiring  msmbors  h3  eligible  for  re-election.  Candidates 
for  the  Committee  from  the  School  must  be  nominated  by  the  Committee, 
and  elected  at  the  end  of  the  term  when  the  vacancy  occurs. 

3.  That  the  Librarian  and  Curator  be  elected  terminally  by  the 
Committee. 

Management. 

That  the  affairs  of  the  Society  be  conduotod  by  a  Commitsa  consisting 

of  the  President,    Secretary,    Treasurer,    and  four  other  members  of  the 

Society,    two    of  whom,   at  least  shall  be   members  of  the    School,  to  bo 

elected  from  and  by  members  of  the  Society ;  three  of  whom    shall   form 

a  quorum » 

President. 

That  in  case  of  an  equality  of  votes,  the  President  shall  have  a  double  or 

casting  vote. 

Secretary. 

That  the  duty  of  the  Secretary  be  to  summon  meetings  (when  necessary) 

of  the  Society;  to  keep  a  detailed  report  of   the    proceedings,  as  well  as 

lists  of  Membard  and  Visitors  present  at  oajli  meeting,  and  generally  to  act 

under  the    direction  of  the  Committoe  in  all  matters  connected    with    the 

welfkre  of  the  Society. 

Librarian. 

That  the  duties  of  the  Librarian  be  to  keep  a  Catalo;^ue  of  the  Library, 

with  the  names  of  the  donors,  and  to  see  that  the  Library  Regulations  are 

canned  into  effect. 

Curator. 

That   the    Curator  be    responsible  for  the  order  and  tidiness  of  the 

Mnteum. 
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Library. 

That  any  member  of  the  Society  be  at  liberty  to  consult  any  of  the 

books  belonging  to  the  Sooiety,  but  that  certain  Tolumes  to  be  decided  on  by 

the  Committee  be  not  allowed  to  be  taken  from  the  room. 

Museum. 

That  only  certain  members  be  allowod  access  to  the  Museum  at  all  times 

when  the  room  is  not  used  for  school  purposes.     Application  for  this  privilege 

must  be  made  to  the  President. 

Field  Days. 

That  the  Field  Days  be  confined  entirely  to  members  of  the  Society,  and 

that  the  President  appoint  a  day  on  which  all  namea  must  be  given  in. 

Members. 

That  the  election  of  new  members  rest  entirely  with  the  President. 

That  every  member  pay  a  subscription  of  2d.  6d.  his  first  term  and  Is. 

every  subsequent  term. 

That  members  have  the  right  to  introduce  one  visitor  at  all  general 

meetings  of  the  Society. 

This  rule  does  not  apply  to  the  President  and  Secretary. 

HoxoBABY  Members. 

That  Honorary  members  pay  58.  a  hcklf-year,  for  which  they  shall  be 

entitled  to  a  copy  of  the  Report. 

That  honorary  members  may  compound  for  all  future  subscriptions  by 

the  payment  of  three  guineas,  and  that  past  members  of  the  society  may 

compound  for  6  years  on  payment  of  £1,  to  be  renewed  at  will. 

Suspension  of  Members. 

That  any  member  be  liable  to  be  excluded  from  the  Sooiety  by  the 

Committee,  if  in  their  opinion,  he  shall  have  failed  to  show  sufficient  energy 

in  the  work  of  the  Society. 

Sections. 

That  the  Society  be  divided  into  sections  to  be  formed  for  the  more 
accniate  study  of  the  different  branches  of  Natural  History. 

That  the  question  of  the  number  of  sections  bo  left  open  for  settlement 
at  the  beginning  of  every  Term. 

Attendance  at  the  sections  is  compulsory,  unless  an  adequate  reason  can 
be  given  for  exemption. 

Attendance  at  the  sections  excuses  attendance  at  the  genersl  meetings. 

Niw  EULES* 

That  any  member  of  the  Society  have  power  to  propose  any  new  rule  or 
any  alteration  in  an  old  one  for  the  consideration  of  the  Committee,  proyided 
the  motion  be  seconded  by  another  member. 

Two  weeks  notice  must  be  given  of  any  change  proposed. 
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FIELD  DAYS,  1882. 


SATURDAY,  MAY  13th,  PEWSEY  VALE. 

Tho  party  on  this  occasion  numbered  37.  They  dined  at  Sunnyhill, 
and  reassembled  for  tea  on  Clench  Common.  Tho  day  was  exceedingly  fine, 
but  there  was  a  cold  east  wind  blowing. 

The  Entomological  section  mxbde  some  good  captures.  The  Orange-tip 
was  flying,  and  a  few  moths  were  taken,  Benson  being  tho  most  fortunate. 
Beating  answered  best.  Coleoptera  were  in  this  way  found  plentifully,  and 
Blandford  took  several  notices.  Tho  Botanical  section  found  165  plants  in 
ilower,  of  which  27  were  first  notices,  the  most  unexpected  of  the  now 
arrivals  being  Orchis  Ustulata.  Perhaps  tho  most  striking  point  was  the 
great  luxuriance  of  certain  flowers,  especially  the  Bed  Campion  and  Water 
Avens.     The  New  Mill  district  on  May  10th  last  year  yielded  146  notices. 

The  Ornithological  section  did  well.  They  obtained  many  notices,  and 
amongst  them  one  of  a  species  of  linnet  not  very  common  in  this  district. 


SATURDAY,  JUNE  3rd,  AVEBURY. 

After  dining  in  Mr.  Kemm's  grand  old  bam  at  Avebury,  the  party  drove 
2  miles  further  on  towards  Winterboume  Bassett,  and  then  worked  back 
towards  Avebury.  Torrents  of  rain  destroyed  the  hopes  of  the  Entomolog^t, 
but  enough  was  seen  of  this  new  district  to  encourage  the  Ornithologist  and 
Botanist  to  repeat  the  visit  another  year.  142  plants  were  observed  in 
flower,  of  which  11  were  first  notices. 


SATURDAY,  JULY  Ist,  BLACK  BURNEY  BOTTOM,  AND  AXPORD. 

32  members  after  lunching  on  the  downs  bc/ond  Rabley,  worked  the 
valley  known  as  Sound  Bottom  beyond  Mildenhall  borders,  coming  out  at 
Axford,  and  visiting  the  water  meadows  after  tea. 

Thanks  largely  to  R.  W.  Rickards  214  plants  were  observed  in  flower  as 
against  250  on  July  7th  of  last  year.  20  were  first  notices.  The  grasses 
were  in  unexampled  perfection.  The  EntomologistB  were  not  suooessfnl 
mainly  owing  to  the  absence  of  any  expert.  An  earlier  visit  would  probably 
yield  a  better  result.  A  third  party  drove  over  to  Aldboume  and  Romsbury, 
and  paid  a  visit  to  those  two  fine  specimens  of  ecclesiastical  architecture. 


18  FIELD  DAYS. 

FBIDAT,  SBPTBMBEB  29th,  MICHAELMAS  DAY,  STONEHENGE. 

The  nnTiflnal  opportnnity  of  a  long  day's  freedom  in  the  absence  of 
school  after  11  o'clock,  led  to  the  innovation  of  a  Field  Day  in  the  winter 
term,  and  a  party  of  12  drove  in  2  honrs  to  Netheravon,  14  miles,  then  walked 
to  Stonehenge  4i  miles  and  back,  prolonging  the  stroll  along  the  banks  of 
the  Avon  to  Rnshall,  where  the  carriage  was  rejoined,  and  home  was  reached 
before  8  o'clock.  Lnnch  was  taken  en  roato,  and  a  meat  tea  proparod  at  the 
"  Dog  and  Gun,"  Netheravon,  on  their  retam.  The  day  was  a  grand  one 
for  this  time  of  the  year,  and  the  whole  expedition  was  a  thoroagh  success. 
180  plants  and  grasses  were  observed  in  flower,  including  an  abundance  of 
Adonis  Autumnalis. 


LESSER  FIELD  DAYS. 


Other  smaller  field  days  were  also  undertaken  during  the  summer  tenn 
by  the  different  sections,  in  which  the  holiday  element  being  less  prevalent 
better  work  was  done  than  is  sometimes  the  case  on  the  larger  expeditions. 
Amongst  others  a  party  of  Greologists  went  over  to  Swindon  by  train  and  ^ 

worked  in  the  cutting  just  beyond  Old  Swindon  Station  with  some  success. 
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MEETINGS. 


THURSDAY,  JANUARY  26th,  PRELIMINARY. 

After  the  sectional  work  had  been  organized  several  donations  were 
exhibited ;  the  most  interesting  being  a  brick  from  Sepharvaim  stamped  with 
the  name  of  King  Nebuchadnezzar,  presented  by  the  well  known  explorer, 
H.  Rassam,  Esq. ;  some  weapons  in  use  among  the  northern  tribes  of  British 
India  from  H.  0.  Spry,  Esq.,  O.M.  j  and  the  head  of  the  fox  killed  by  the 
Tedworth  hounds  in  the  school  court  last  Christmas,  given  by  C.  M.  Bull,  Esq. 


THURSDAY,  FEBRUARY  2nd. 
The  PRESIDENT  in  the  chair. 

A  paper  was  read  by  W.  J.  FORD,  Esq.,  on 

Cards  and  Ca&d  Flatino. 
Present :  Members  51 ;  School  53 ;  Common  Room  6 ;  total  110. 


THURSDAY,  FEBRUARY  16th. 
The  PRESIDENT  gave  an  account  of  a 

JOUBNET  FBOM  CONSTANTINB  TO  BiSKSA, 

which  he  had  undertaken  last  Christmas,  and  which  was  illustrated  by  a 
large  display  of  photographs. 

Present :    Members  45 ;    School  34  j    Common  Room   and  Friends  11 ; 
total  90. 


SATURDAY,  MARCH  4th. 
Dr.  HUDSON  of  Clifton  gave  a  lecture  on 

Rotifers 
to  a  crowded  audience.        An  account  of    which  will  be  found  in   the 
Marlhurian  of  March  16th. 
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SATUEDAY,  MABOH  18th. 

The  EEV.  J.  P.  WAY  gave  an  account  of  his  recent  visit  to 

Algeria  and  Tunis, 
which  was  illuatrated  by  a  good  display  of  photographs. 

Present,  members  38,  school  31,  Common  Boom  and  friends  9.      Total, 
73. 


SATUBDAY,  MABCH  80th. 

0.  ELTON,  Esq,,  O.M.,  O.C.C.,  Oxford,  read  a  paper  on 

The  Life  of  Linnaeus. 
The  record  of  the  numbers  present  has  been  mislaid. 


SUMMER  TERM. 


THUESDAY,  MAY  3rd.    PEBLIMINABY. 

H.  L.  CALLENDAE,  senior  prefect,  was  elected  on  to  the  Committee, 
vice  F.  S.  Alston,  who  had  left. 


THUESDAY,  MAY  11th. 

H.  M.  ELDEE,  Esq.,  O.M.,  Trinity  College,  Cambridge,  read  a  paper  on 

Photography, 
which  will  be  fonnd  on  page  33  of  this  Report,  and  next  day  took  some  very 
successful  photographs,  which  were  exhibited  at  a  meeting  of  the  Art  Society. 

Present,  members  42,  school  32,  Common  Boom  and  friends  10.       Toted, 
84. 


THURSDAY,  MAY  26th. 
G.  T.  K.  MAUBICE,  read  a  paper  on 

Personal  Experiences  in  Ornithology, 
which  will  be  fonnd  on  page  25  of  this  Beport. 


BOSETmaS.  21 

Present,  members  44,  sohool  43,  Common  Room  and  friends  8.      Total, 
95. 


THUBSDAY,  JUNE  8th. 

A.  H.  BEESLY,  Esq.,  read  a  paper  on 

Arctic  Exploration, 
and  which  will  be  found  on  page  42  of  this  Report,  which  was  illostraied  with 
the  help  of  the  Magic  Lantern ;  the  first  time  that  Mr.  DeLisle's  gift  to  the 
Society  has  been  nsed. 

The  Bradleian  was  filled  by  an  audience  of  about  200. 


THUBSDAY,  JUNE  22nd. 
F.  E.  HULME,  Esq.,  read  a  second  paper  on 

Unnatural  History, 
which  will  be  found  on  page  64  of  this  Beport,  and  illustrated  it  by  many 
drawing^  on  the  black  board,  four  of  which  are  reproduced  in  this  Beport. 

Present,  members  29,  School  23,  Common  Boom  and  friends  3.      Total, 
68. 


WINTER  TERM. 


THUBSDAY,  SBPTEMBEB  2l8T.    PBELIMINABY. 

W.  F.  H.  Blandford  and  G.  H.  Boberts,  were  elected  on  the  Committee 
in  place  of  P.  H.   Maddock  and  H.  L.  Callendar,   who    had  left.       Four 
Candidates  for  the  two  racancies  were  duly  proposed  and  seconded. 


THUBSDAY,  SBPTEMBEB  28th. 

L.  E.  UPCOTT,  ESQ.,  gave  a  lecture  on 

Elejoentabt  Astronomy. 
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which  was  illustrated  bj  sevoral  diagrams  prepared  by  the  Treasurer  of  the 
Society,  and  the  President  of  the  Art  Society. 

Present,  members  39,  School  24,  Common  Boom  and  friends  11.      Total 
74. 


THURSDAY,  OCTOBER  12th. 

The  REV.  T.  N.  HART-SMITH  rend  a  paper  on 

An  Insect's  Mourn  Under  the  Microscope, 

with  the  help  of  a  Magic  Lantern,  kindly  lent  and  worked  by  Mr.  Bayerstock. 
The  lecture  was  illustrated  by  means  of  slides,  some  displaying  photog^phs 
from  life,  and  other  drawings  skilfully  prepared  for  the  purpose  by  the 
lecturer.  Rev.  W.  J.  V.  Baker,  and  W.  H.  Rotheram. 

Present,  members  88,  School  82,  Common  Room  and  friends  12.      Total 
82. 


THURSDAY,  OCTOBER  28th. 

G.  W.  RUNDALL,  ESQ.,  read  a  paper  on 

Fortification, 

which  will  be  found  on  page  71  of  this  Report.  It  was  abundantly  illus- 
trated by  diagrams,  and  drawings,  and  models  prepared  expressly  by  the 
Rey.  W.  J.  V.  Baker,  and  Mr.  Bayerstock. 

Present,  members  55,  School  71,  Common  Room  and  friends  15.      Total 
141, 


THURSDAY,  NOVEMBER  9tit. 

The  REV.  T.  A.  PRESTON,  gave  a  lecture  in  the  Museum  on 

The  Frog, 

and  exhibited  a  large  number  of  specimens,  many  recently  acquired  from  the 
British  Museum,  which  furnisliod  a  sample  of 'the  collections  which  it  is 
proposed  to  have  in  the  new  Museum  to  illustrate  such  text  books  as  St. 
George  Mivart's.  Besides  this  the  lecturer  had  kindly  provided  live  specimens 
from  London  cf  the  green  Tree  Frogr,  and  the  .Salamander,  and  Mr.  Hulme 
lent  some  coloured  drawings. 


SATDBDAY,  NOVEMBER  23bd. 

De.  HUDSON,  of  Clifton,  gave  a  lecture  on 

The  Sun, 

to  a  crowded  audience ;  and  illustrated  it  with  his  well-known  illuminated 
diagrams.  An  account  of  the  lecture  will  be  found  in  the  Marlhunan  of 
Nov.  2Sth. 
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PERSONAL  EXPERIENCES  IN  ORjnTHOLOGY. 

By  G.  T.  K.  Maubice. 


BEAD  AT  A  MEETING  HELD  ON  THUBSDAY,  MAY  25th. 


I  haye  been  aslced  to  read  yon  a  paper  about  "BirdB,"  and  more 
eBpecially  about  the  Birds  of  Marlborough,  which  you  can  watch  and  constantly 
see  about  you.  I  will  begin  by  showing  you  the  different  parts  of  the  bird's 
skeleton,  and  as  far  as  I  can  the  uses  to  which  they  are  put.  The  first  and 
most  obvious  distinctive  feature  in  the  skull  of  a  bird  lies  in  the  jaw-bone, 
which  in  a  bird  is  entirely  toothless  and  covered  at  the  end  by  a  homy 
enomstment  termed  the  beak  or  bill.  As  in  a  mammal  you  can  tell  by  his 
jaw  and  the  shape  and  size  of  his  teeth  whether  he  is  a  carnivorous 
or  gpraminiverous  animal,  so  in  a  bird  you  can  tell  by  the  size  and  shape  of  his  bill 
whether  he  is  a  bird  of  prey,  a  flycatcher,  or  creeper,  woodpecker,  or  almost 
any  other  sort.  A  bird  of  prey  has  a  strong  curved  beak,  while  a  bird  like  a 
swallow  or  flycatcher,  which  feeds  chiefly  on  insects,  has  a  more  slender  and 
softer  bill,  whilst  a  woodpecker  who  uses  his  biU  a  good  deal  for  makingholes  in 
wood,  and  so  requires  a  very  strong  bill,  has  a  bill  which  especially  in  the  case 
of  an  Ivory-billed  woodpecker  (an  American  cousin  of  the  g^en  woodpecker^ 
is  remarkably  hard,  indeed  the  Ivory-biUed  woodpecker  will,  people  say,  get 
through  almost  anything ;  if  shut  up  in  a  room  he  is  pretty  sure  to  get  through 
the  door  with  his  strong  beak  before  the  day  is  much  older.  Some  birds  like 
the  ducks  and  others  of  that  sort,  who  spend  a  long  time  in  the  water  flshing 
and  dabbling  about  for  water  insects  in  the  mud  and  banks  of  rivers,  or  in 
heaps  of  water-weed,  have  soft  spoon-Uke  and  sensitive  bills  with  which  to 
procure  food.  The  bill  of  a  duck  has  got  some  sort  of  teeth  which  I  have 
heard  are  used  to  filter  the  water  they  drink  through,  but  I  cannot  vouch  for 
the  truth  of  this.  Birds  do  not  move  their  jaws  in  precisely  the  same  manner 
that  an  animal  moves  its  jaws  on  account  of  the  manner  in  which  a  small 
bone  called  the  quadrate  bone,  from  its  square  shape,  is  articulated  to  the 
bones  of  the  skull. 

One  of  the  chief  distinctions  between  a  bird  and  a  mammal  lies  in  the 
neck.  The  mammals  never  have  more  than  seven  vortobne  in  the  neck.  The 
long  neck  of  a  giraffe  and  the  short  nock  of  an  elephant  are  both  made  by  the 
extension  or  compression  of  these  seven  bones.  Now  a  bird  never  has  less  than 
nine,  although  it  can  have  many  more,  a  swan  for  instance  has  twenty-three. 
The  bones  of  the  neck  are  also  extremely  flexible,  as  the  peculiar  habits  of 
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birds  require,  bat  those  of  the  back  are.  immoyably  connected  together  and  in 
Borne  cases  even  fnsed  together  as  in  the  common  fowl.  The  seyen  or  eight 
small  bones  which  form  the  tail  are  moveable  and  generally  ended  by 
one  bone  longer  than  all  the  rest.  The  tail  is  mainly  nsef nl  to  support  the 
retricea  which  are  the  tail  feathers.  It  is  now  necessary  to  tniii  to  the  body  and 
limbs  of  the  bird :  the  ribs  are  chiefly  remarkable  for  the  flat  appendages  which 
overlap  them,  starting  from  the  base  of  the  rib  in  front.  I  have  not  been  able 
to  find  oat  the  object  of  this  flat  appendage.  The  stemam  or  breast-bone  is 
placed  mnoh  lower  than  might  bo  expected  from  the  appearance  of  a  bird 
when  it  has  got  its  feathers  on.  Its  sabstanoe  is  much  flattened,  and  it  has  a 
strong  ridge  or  heel  of  bone  which  varies  in  depth  according  to  the  birds' 
power  of  flight;  so  an  eagle  has  a  veiy  deep  heel,  while  an  ostrich  has  not  got 
one  at  all,  or  at  any  rate  a  scarcely  noticeable  one. 

Between  the  stemam  and  the  neck  lie  four  clavicles  or  collar  bones 
differing  in  size  and  shape  in  the  different  species  of  birds.  One  set  of  them 
the  "  Os  Furculare"  so  called  on  aoooont  of  its  forked  shape,  is  sometimes  absent, 
its  plaoe  being  supplied  by  a  ligament,  but  the  other  set,  davictdcB  coracoidce, 
is  always  present ;  these  two  sets  are  called  in  plain  English  the  merry-thought 
and  the  neck  bones.  The  bones  of  the  wing  have  a  considerable  resemblance 
to  the  bones  of  the  arm  of  a  man.  The  upper  wing  bone  varies  according  to 
the  birds'  power  of  flight,  being  long  in  the  albatross  and  other  strong  flying 
birds,  but  short  in  the  Peng^uin  and  Cassowary  and  other  birds  that  do  not  fly 
much ;  the  two  bones  of  the  forearm,  the  ulna  and  radius,  are  also  large  in  the 
strong  flying  birds  and  serve  to  carry  a  large  expanse  of  feathers.  At  the  end 
of  the  ulna  and  radius  are  attached  two  small  wrist  bones  which  bear  a  quasi 
hand,  composed  of  a  sort  of  thumb  and  finger ;  in  fact  the  whole  wing  is  very 
like  a  man's  arm  and  hand  or  the  fore  legs  of  an  animal.  The  bones  of  the 
leg  are  the  "  Oa  Femoro  "  or  thigh  bone,  and  the  tibia  or  shin  bone  to  which  is 
attached  at  the  top  an  undeveloped  fibula,  which  gradually  tapers  to  a 
point.  The  part  of  a  bird's  leg  which  answers  to  a  man's  instep  in  composed 
of  one  bone,  jointed  at  the  upper  extremity  to  the  tibia  and  at  the  lower  to 
the  toes  or  claws. 

In  all  the  structure  of  a  bird  we  see  a  wonderful  provision  for  ease  of 
flight ;  the  bones  in  a  mammal  are  strong  and  thick  and  filled  with  marrow  and 
very  heavy,  but  if  a  bird's  bones  were  ma4e  like  this  the  bird  would  have 
considerable  difficulty  in  fiying,  but  instead  of  this  the  bones  of  a  bird  are 
strong  bat  much  lighter  and  can  be  filled  with  air  as  the  bird  flies,  so  making 
the  bird  fly  much  lighter,  in  fact  I  have  read  that  in  some  birds  the  bones  are 
so  far  connected  with  the  lungs  that  if  the  bird's  leg  be  broken  and  its  head 
held  under  water  the  bird  will  breathe  through  the  broken  limb.  The  feathers 
of  a  bird  are  also  made  with  the  same  view,  namely,  for  ease  of  flight  Suppose 
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jovL  spread  out  the  wing  of  a  bird,  its  plumage  will  be  seen  to  confiistof  a  row 
of  long  qniUfl  whose  insertions  are  coyered  by  a  number  of  smaller  and  softer 
feathers.  The  qniUs  are  called  the  principles  and  the  smaller  feathers  the 
coverts.  The  coverts  are  divided  into  two  classes  the  greater  and  lesser 
coverts.  The  under  surface  of  the  wings  is  covered  with  a  dense  layer  of 
'*  under  coverts.''  On  spreading  out  the  wing  it  will  be  seen  that  there  are  ten 
quills  coming  from  the  hand  and  wrist  of  the  bird ;  these  are  called  in  point 
of  order  the  primaries,  and  indicate,  by  their  shape  and  development, 
the  mode  of  flight  followed  by  the  bird.  If  for  instance  they  are  round  and 
short,  as  in  the  wing  of  a  sparrow  or  gpreenfinch,  the  flight  is  slow,  and  to  a 
certain  amount  laborious,  and  much  beating  of  the  wings  is  required  to  cause 
motion ;  but  if  they  are  long,  flrm,  and  flat,  as  seen  in  the  eagles  and  falcons, 
the  flight  is  easy  and  graceful  though  capable  of  extraordinary  speed.  If  they 
are  large  and  concave  and  edged  with  soft  feathers  as  in  the  owl,  the  flight 
is  quiet  and  noiseless;  some  birds,  such  as  the  ostrich  and  emu  and 
other  running  birds,  possess  such  small  primaries  as  scarcely  to  be 
recognised  as  belonging  to  such  large  birds. 

The  two  bones  of  the  fore-arm,  the  ulna  and  radius,  carry  the  next  set  of 
quills  called  the  secondaries  and  the  upper  wing  bone  carries  the  tertiaries  : 
neither  of  the  latter  are  very  important.  The  next  set  of  quills  are  placed  in 
the  toil,  and  are  called  the  retrices  and  are  used  as  a  rudder,  hence  the 
scientific  name,  their  coats  ore  covered  by  the  upper  and  under  tail  coverts, 
which  are  generally  small,  but  in  some  cases  are  large,  as  in  the  peacock  whose 
train  is  mostly  made  of  the  tail  coverts. 

A  few  words  might  not  be  out  of  place  here  about  the  peculiar  digestive 
organs  of  birds.  As  a  bird  has  no  teeth,  as  animals  have,  it  cannot  of  course 
masticate  its  food,  therefore  it  is  necessary  for  it  to  have  a  cavity  in  which 
the  process  of  insalivation  can  be  performed,  so  it  is  provided  by  nature  with 
a  crop  whch  receives  all  the  food  directly  it  is  swallowed.  The  crop  is  situated 
a  little  way  below  the  beak,  and  if  you  are  feeding  young  birds  you  can  see 
right  into  it^  or  at  any  rate  in  some  kinds.  I  have  often  been  able  to  do  so  in  a 
pair  of  young  carrion  crows  which  I  possessed.  This  crop  may  be  coiled  tha 
first  stomach.  The  gastric  juice  is  generated  in  a  second  stomach ;  from  this 
second  stomach  it  passes  into  the  gizzard  or  third  stomach ;  perhaps  though  I 
ought  hardly  to  call  this  a  stomach,  as  it  is  really  a  hollow  musde  which 
contains  a  number  of  stones  to  assist  the  gizzard,  which  acts  like  a  null  to 
crush  the  food.  The  organs  which  I  have  described  here  are  the  organs 
of  a  graminiverous  bird.  If  you  were  to  dissect  a  hawk  or  any  other  bird  of 
that  tribe  you  would  find  all  the  receptacles  nnited  into  one ;  a  small  muscle 
supplies  the  place  of  the  gizzard,  which  is  not  required  on  account  of  the 
softness  of  the  food. 
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It  18  now  time  to  say  a  few  words  aboat  the  habits  of  birds.  Some  birds 
are  very  slack  aboat  building  a  nest,  such  as  the  hawks,  who  generally  prefer 
to  take  the  deserted  nest  of  some  magpie  or  crow  or  other  biggish  bird  instead 
of  building  one  for  themselves :  they,  however,  do  sometimes  bnild  their  own 
nest.  C.  E.  Cooper  and  I  one  day  found  a  nest  from  which  afterwards  we  got 
some  sparrow-hawk's  eggs,  which  we  think  was  built  by  the  bird  itself ;  the  sticks 
were  too  big  for  a  magpie  to  have  carried,  or  even  a  crow ;  the  latter  might 
just  possibly  have  begun  the  nest  and  been  turned  out  by  the  hawk,  who  is  not 
a  great  respecter  of  private  property,  but  I  never  have  seen  or  heard  of  crows' 
nests  being  taken  here  lately,  except  one  I  took  at  Fewsey,  and  the  nest  also 
was  almost  flat,  with  the  slightest  possible  dip  in  it,  and  all  the  crows'  nests  I 
have  ever  seen  have  been  deep  and  cup-like,  and  well  lined  with  hair.  Owls 
also  will  take  deserted  nests ;  last  holidays  Cooper  and  I  found  2  owl's  eggs 
in  a  deserted  crow's  nest  in  Devonshire,  and  T.  H.  Parr  and  I  found  2  more 
owl's  eggs  some  time  back  at  Bockley  in  a  squirrel's  nest,  in  both  cases  long- 
eared  owls. 

While  other  birds,  such  as  the  long-tailed  tit  and  chafi^ch,  make  most 
beautiful  and  elaborate  nest,  some  birds  are  dreadfully  stupid  about  making  a 
nest,  such  as  jackdaws.  In  the  forest,  not  tax  from  Cadley,  there  is  a  large 
hollow  oak  in  which  a  jackdaw  tried  to  make  its  nest.  The  trunk  of  the  tree 
is  very  thick  about  five  foot  in  diameter  and  hollow  down  to  the  ground ;  the 
mouth  of  the  hole,  which  is  big  enough  for  a  small  boy  to  get  into,  is  about 
fifteen  feet  from  the  ground,  and  this  hole  the  jackdaw  tried  to  fill  up  so  as  to 
make  its  nest ;  it  filled  and  filled  till  long  after  other  jackdaws  had  finished 
building,  and  then  it  gave  up  and  went  away.  Perhaps  the  most  curious  nest 
is  the  dabchick's  which  is  placed  right  in  the  water  and  made  of  water  weeds 
moored  to  some  branch ;  how  it  is  that  the  eggs  can  get  hatched  in  such  a 
damp  place  I  cannot  tell.  It  is  a  disputed  question  whether  the  weeds  with  which 
the  eggs  are  covered  when  the  old  bird  is  away  are  used  merely  for  purposes  of 
concealment,  or  also  to  help  hatch  the  eggs.  I  think  it  is  for  both  purposes,  as 
I  notice  that  the  old  bird  is  not  nearly  so  careful  about  covering  up  her  eggs 
when  they  are  fresh  as  when  they  are  hard  set.  It  is  a  curious  sight  (and  a  sight 
that  is  rather  hard  to  see)  to  see  the  old  bird  covering  up  her  eggs.  She  sits 
up  in  her  nest  and  pulls  the  weeds  over  with  her  beak,  and  I  rather  think 
with  her  feet  too,  but  I  am  not  at  all  sure  whether  she  uses  her  feet  or  not. 
I  have  often  watched,  but  I  cannot  be  quite  sure.  It  is  so  very  hard  to  get 
close  under  the  willows.  Another  curious-  habit  in  dabchicks,  which  is,  I 
think,  confined  to  them,  is  that  of  actually  carrying  their  young  under  their 
firings,  I  am  afraid  very  few  of  you  >vill  believe  me,  but  I  myself,  in  company 
with  two  other  fellows,  namely,  P.  M.  Coats  and  W.  A.  King-Harman, 
who  were  at  that  time  in  Mr.  Mansell's  house,  were  walking  by  the  river  in  a 
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meiidow  belonging  to  my  father,  when  we  saw  two  yonng  dabohicks  near  a  nest, 
whose  eggs  ought  then  to  have  been  hatched ;  we  f  onnd  the  egg-shells  and  one 
egg  in  the  nest.  One  of  the  yonng  birds  did  not  go  far  from  ns,  the  other  sitting 
near  its  parents  on  the  other  side  of  the  river,  where  the  two  old  birds  kept  on 
popping  np  in  the  weeds,  evidently  much  frightened  on  their  yonng  ones' 
account,  and  not  showing  their  usual  fear  of  a  human  being.  Presently  one 
of  the  old  birds,  probably  the  hen,  dived  and  oame  up  near  to  the  young  one 
who  crept  under  her  wingt  and  then  she  carried  it  ha^k  to  the  other  aide. 

I  am  sure  birds  converse  together  in  a  way.  They  can,  at  any  rate, 
warn  one  another  of  danger ;  two  or  three  years  ago  the  jackdaws,  which 
were  more  numerous  in  the  Church  tower  than  they  are  now,  used  to  come 
down  regularly  at  breakfast-time  and  eat  our  strawberries.  One  day  I  saw  a 
jackdaw  up  in  a  tree,  and  as  we  wanted  a  jackdaw  to  hang  up  as  a  scare-crow, 
my  father  went  to  try  and  shoot  it,  while  I  stood  at  the  window  to  watch  the 
result.  To  get  at  the  jackdaw  he  had  to  go  round  behind  a  wall ;  as  he  was 
going  round  I  saw  another  jackdaw  in  another  tree  just  above  him.  I  coidd 
not  shout,  as  that  would  have  frightened  the  first  jackdaw,  so  I  watched. 
The  second  jackdaw  soon  saw  my  father,  and  he  flew  to  the  tree  where  the 
first  jackdaw  was,  and  as  ho  passed  over  gave  a  loud  "  jack."  The  first 
jackdaw  immediately  looked  round  and  flew  away.  The  second  jaokdaw  had 
evidently  warned  him  of  his  danger. 

There  are  some  curious  superstitions  about  some  birds  in  difCerent  parts 
of  England.  In  Devonshire  last  holidays  Cooper  and  I  asked  a  boy  whom 
we  met  if  he  knew  of  any  nests.  He  said  he  knew  of  one,  and  going 
along  to  see  this  nest  we  began  talking  to  the  boy,  and  among  other 
things  he  told  us  of  a  bird  he  called  a  cuddy ;  we  know  by  this  time  that 
cuddy  is  the  Devonshire  for  a  wren,  it  is  also  Yorkshire  for  a  hedge  sparrow; 
he  told  us  that  if  you  find  a  cuddy's  nest  and  take  out  one  egg  every  day  it 
will  go  on  laying  till  it  has  laid  100  eggs,  and  then  it  will  lay  a  black  one, 
and  then  it  dies  either  inside  or  just  outside  the  nest.  I  have  never  heard  of 
this  before ;  I  do  not  know  whether  it  is  believed  in  other  counties.  The 
food  of  birds  consists  of  almost  everything  imaginable :  insects,  g^bs,  and 
small  and  largo  animals.  The  skill  displayed  by  some  birds  in  catching  their 
prey  is  remarkable — the  thrush  for  instance  will  jump  about  and  peck  at  the 
ground  (as  Mr.  Dawson  told  us  last  term)  to  make  the  worms  think  that  their 
arch-enemy  the  mole  is  coming  after  them,  upon  which  the  poor  deluded  worm 
comes  to  the  top  and  is  eaten  by  the  thrush.  The  thrush  again,  as  most  of 
you  know,  has  a  great  partiality  for  snails,  but  is  xmable  to  eat  them  because 
of  the  shells ;  here  again  their  cunning  obtains  the  desired  dainty,  for  the 
thrush  lays  hold  of  the  snail  and  dashes  its  shell  to  pieces  on  a  stone  and  then 
eats  it  in  peace.    The  Kestrel  hawk,  which  by  the  bye  boasts  of  a  good  many 
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names,  (such  as  Wind-hoverer  and  Stannel  Hawk)  will,  so  I  hare  read,  eat 
beetles  which  it  catches  in  its  claws  and  eats  while  on  the  wing  aa  a  desert 
after  a  more  substantial  dinner  of  mice,  lizards,  and  frogs,  and  other  small 
deer.  Sparrow-hawks,  I  beliove,  hunt  hares  in  couples,  flying  along  close  to 
the  ground,  and  striking  at  them  every  now  and  then.  A  fellow,  who  has  now 
left  the  College,  named  H.  J.  Cooper,  told  me  that  ho  had  once  seen  them 
hunting  a  hare  like  this,  and  I  have  road  of  it  since  then  in  some  book  of 
ornithology. 

A  great  deal  has  been  said  and  written  about  the  cruelty  of  shooting  birds 
in  the  breeding  season,  but  nobody  seems  to  think  it  cruel  to  shoot  a  kestrel 
during  the  breeding  season.  Keepers  have  often  told  me  that  they  leave  the 
nests  of  shy  birds  such  as  the  hawks,  magpies,  and  jays  till  the  eggs  are  hard 
set,  at  which  time  the  old  bird  sits  closest,  and  then  they  shoot  her  on  the 
nest  and  watch  the  nest  till  the  cock  bird  comes,  and  then  they  shoot  him. 
This  of  course  is  a  most  brutal  thing  to  do,  and  in  the  case  of  the  hawks  is 
bad  policy,  at  least  so  a  writer  to  the  Field  says,  for  he  says  the  hawks  always 
strike  the  last  bird  of  a  covey  when  the  covey  rises,  and  as  the  weakest  bird 
always  rises  last,  diseased  birds  which  are  of  course  weakest  and  would  be 
the  last  to  rise,  are  struck  by  the  hawk,  and  so  the  spread  of  such  diseases 
as  affect  game  birds,  such  as  grouse  disease,  is  stopped. 

During  last  holidays  I  wont  to  a  place  some  way  from  here,  called  Sound 
Coppice,  and  I  asked  a  carter  whom  I  saw  there  if  he  knew  of  any  nests ;  he 
told  me  of  a  tree  mag's  nest  and  a  bush  mag's  nest.  Now  a  short  time  before 
I  had  read  in  the  Birds  of  Marlborough,  the  following  words,  "  The  old  myth 
of  the  existence  of  two  species,  i.e.,  the  'Bush  Magpie'  and  the  'Tree 
Magpie  *  is  still  firmly  believed  here."  So  I  said  to  the  man,  supposing  you 
saw  a  bush  magpie  and  a  tree  magpie  together  could  you  tell  the  difference  ? 
"  Oh !  Yes,"  he  said,  "  A  bush  magpie  has  a  tail  so  long  (marking  off  a  piece 
about  a  foot  long  of  his  stick),  and  a  tree  magpie  has  a  smaller  tail  about  so 
long"  (marking  off  a  smaller  slice  of  his  stick  about  seven  inches  long).  Then 
he  also  told  me  that  you  could  teach  a  bush  magpie  to  talk,  but  you  could  not 
teach  a  tree  magpie  to  talk. 

I  am  afraid  that  I  have  digressed  from  my  original  subject,  namely,  the 
skill  of  birds  in  catching  their  food.  Mr.  White  has  recorded  an  instance  of 
the  great  tit's  cleverness  while  hunting  for  its  dinner ;  he  writes  to  the  Rev. 
Mr.  Wood,  from  whose  book  I  have  copied  these  words  : — "  In  deep  snows  I 
have  seen  this  bird  while  hanging  with  its  back  downwards  draw  straws 
length-wise  out  from  the  eaves  of  thatched  bams  in  order  to  pull  out  the  flies 
which  were  concealed  in  between  them."  The  great  tit  and  the  blue  tit  are 
also  very  much  inclined  to  cannibalism ;  if  they  And  a  bird  benumbed  by  the 
cold  they  will  kill  it  and  split  open  its  head  and  eat  its  brains.     I  have  often 
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watched  the  g^at  tit  in  the  Forest  splitting  open  different  forest  fruits,  such  as 
beech  nuts ;  they  have  two  ways  of  doing  it,  either  by  holding  the  nut 
between  their  claws  and  then  beating  it  with  its  beak,  or  else  by  holding  the 
nut  in  its  beak  and  knocking  it  against  a  bough. 

I  have  very  often  found  fixed  into  crevices  of  the  rough  bark  of  such 
trees  as  the  poplar  and  birch,  nuts  with  part  of  the  shell  taken  away  and  the 
inside  eaten.  I  have  been  told  that  this  is  the  work  of  the  nuthatch,  but  I 
have  never  seen  any  record  of  it  in  Ornithological  books.  If  it  is  done  by 
these  birds,  it  is,  I  think,  a  good  instance  of  the  skill  of  birds  in  getting  their 
food.  If  on  a  summer  evening  you  watch  the  swallows  catching  the  large  yellow 
underwing  moths  you  see  a  great  proof  of  skill  in  catching  prey  in  the  re- 
markable manner  in  which  while  on  the  wing  and  with  no  other  instrument 
but  their  beaks,  they  detatch  the  large  wings  of  the  moth  and  send  them 
flattering  to  the  ground,  and  yet  the  bird  still  holds  the  body  of  the  moth  and 
eats  it. 

Owls  again  show  skill  in  catching  fish.  A  letter  which  was  published  in 
the  Field  a  short  time  ago  said  that  owls  are  very  fond  of  fish,  which  they 
catch  in  the  following  mannner ;  they  select  a  large  stone  which  does  not 
stand  too  high  above  the  level  of  the  water,  and  take  up  their  position  on  it 
and  wait  till  the  unwary  fish  comes  by  and  then  strike  it  out  of  the  water 
with  one  claw. 

Owls  must  be  pretty  good  hunters,  or  at  any  rate  the  tawny  owl  must  be. 
A  writer  to  the  Field  says  that  in  one  nest  he  found  three  young  owls,  five 
leverets,  and  threo  young  rabbits,  three  thrushes,  and  a  trout  weighing  half- 
a*pound.  As  the  adult  bird  only  measures  thirteen  inches,  this  is  not  bad 
work. 

By-the-bye  talking  of  owls,  have  any  of  you  ever  kept  a  tame  one  ?  If 
you  have  you  must  have  seen  them  eat  a  mouse ;  for  the  benefit  of  those  who 
have  never  seen  it  I  will  describe  the  process.  The  owl  first  kills  the  mouse  by 
biting  it  across  the  back  of  the  neck ;  it  then  throws  it  up  in  the  air  and  catchea 
it  head  foremost  in  its  beak ;  after  catching  the  mouse  it  swallows  it,  till  nothing 
can  be  seen  of  the  unfortunate  mouse  except  its  tail,  which  the  owl  allows  to 
hang  out  from  one  side  of  its  mouth.  It  then  rolls  the  mouse  about  in  its 
mouth  to  smooth  all  the  hair  the  same  way,  and  then  gives  a  great  gulp  and 
the  mouse  is  gone.  I  suppose  all  owls  eat  mice  the  same  way ;  the  only  one 
I  have  ever  seen  cat  a  mouse  was  a  bam  owL 

The  excessive  daring  of  all  birds  of  prey,  more  especially  of  the  hawks, 
is  remarkable.  A  friend  at  this  college  told  me  that  ho  once  while  standing 
near  a  keeper  saw  a  sparrow  hawk  swoop  down  and  seize  a  young  partridge 
that  had  been  brought  up  by  a  bantam  hen  and  was  feeding  at  his  feet,  and 
'fly  off  with  it. 
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PerlispB  before  I  end  this  paper,  I  ought  to  say  a  few  words  abont  bird's 
nesting.  It  has  been  practised  from  the  earliest  ages,  for  we  read  in  the 
Pentateuch  that  Moses  made  a  law,  that  if  yon  f  onnd  a  nest  yon  might  take 
the  eggs  and  yonng,  bnt  that  yon  might  not  hnrt  the  old  bird. 

Bird's  nesting  is  generally  the  first  branch  of  Ornithology  taken  np  by 
anybody,  and  is  very  interesting  as  all  who  have  tried  it  mnst  find,  unless  of 
course  they  do  not  find  anything,  when  the  usual  course  is  to  come  and  beg  from 
more  successful  comrades  or  to  buy  eggs.  In  the  first  case  he  does 
get  not  many  given  him ;  and  in  the  second,  he  is  always  liable  to  be 
deceived,  as  I  have  been.  In  fact,  I  have  been  deceived  so  often,  giving 
ton  times  too  much  for  common  eggB,  believing  them  to  be  some  very  rare 
bird's  egg,  and  as  I  came  to  know  more  about  eggs,  finding  out  what  they  are, 
that  I  have  made  it  my  rule  not  to  buy  a  single  egg,  and  I  have  not  bought 
an  eg^for  three  years  except  two  long-tailed  tit's  eggs  that  I  bought  in  a  nest 
last  term. 

Bird's  nesting  has,  I  fancy,  a  great  deal  of  chance  about  it,  although  of 
course  there  are  some  birds  whose  nests  can  only  be  found  by  careful  search- 
ing, such  as  the  chiff-chaff,  stonechat,  and  others  who  make  their  nests  in 
thick  bushes  near  the  ground.  If  you  find  a  nest,  the  next  thing  is  to  identify 
the  eggs,  and  in  many  cases  this  is  impossible  to  do  unless  you  see  the  bird. 
Of  course  the  nest  is  very  often  a  great  help  in  this  way,  but  still  very  often  it 
is  no  help  at  all,  as  in  the  case  of  the  golden  oriele,  whose  nest  and  eggs  cannot 
possibly  be  distinguished  from  a  blackbird's,  so  that  unless  you  see  the  bird 
you  can  never  say  for  certain  that  you  possess  golden  oriole's  eggs.  Eggs  too 
vary  very  much  in  colour,  some  having  no  colour  at  all,  for  the  cause  of 
which  there  are  several  theories.  One  theory  is  that  the  want  of  colour  is 
caused  by  a  disease  in  the  parent  bird,  which  is  very  likely.  Another  theory, 
and  one  which  I  rather  fancy  is  true,  is  that  eggs  laid  in  a  damp  place  have 
less  colouring  than  eggs  laid  in  dry  situations.  I  have  myself  observed  that 
such  is  often  the  case.  I  have  found  two  chaffinohs'  nests  in  our  garden  at  home, 
which  runs  down  to  the  water,  one  in  a  tree  overhanging  the  river  and  another 
on  a  house  about  five  yards  from  the  water,  both  in  damp  places,  and  all  the 
eggs  in  both  nests  were  nearly  colourless  and  some  of  them  quite  colourless. 
I  have  found  thrush's  eggs  near  the  same  place  with  only  two  or  three  spots 
on  them,  so  there  seems  some  foundation  for  the  theory.  I  will  not  keep  yon 
any  longer,  but  will  end  by  thanking  you  for  your  attention  to  my  short  and 
very  disjointed  paper. 
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Bbvobb  I  begin  to  talk  to-night  about  the  actual  substance  of  my  paper, 
I  think  I  ought  to  say  a  few  words  about  light,  and  the  waj  it  is  affected  by 
prisms  and  lenses.  You  all  know,  to  start  with,  that  light  proceeds  in  straight 
lines'  or  rays, 'and  that  when  a  bundle,  or,  as  it  is  technically  called,  a  pencO 
of  these  rays  is  made  to  pass  through  a  prism,  it  is  bent  round  towards  the 
thicker  part  of  the  prism.  Also  you  know  that  ordinary  sun  light,  or  any 
white  light  treated  in  this  way,  comes  out  of  the  prism  broken  up  or  sepa- 
rated into  a  band  of  colours,  of  which  violet  is  bent  round  more  than  the  rest 
and  red  less. 

Now  I  dare  say  many  of  you  have  tried  the  simple  experiment  of  taking 
an  ordinary  lens  or  magnifying  glass,  and  by  it,  throwing  an  im%ge  of  the  sun 
on  to  a  piece  of  paper  and  so  burning  a  hole  in  the  paper.  Perhaps  in  doing  so 
you  have  not  recogpoised  that  the  round  bright  spot  is  really  a  picture  of  the 
sun,  but  it  is  so  and  by  the  help  of  the  black-board  I  will  try  to  show  you  the 
way  this  image  is  formed. 

Suppose  you  have  a  small  bright  object,  a  point  of  light,  sending  out 
rays  in  all  directions,  and  place  a  lens  in  front  of  this  so  that  some  of  the 
rays  of  light  fall  on  to  the  lens.  Bays  of  light  are  bent  by  a  lens  towards 
the  thickest  part  in  much  the  same  way  as  in  a  prism.  If  the  lens  be 
properly  made,  these  rays  will  meet  in  a  point  on  the  opposite  side  to  the 
luminous  point.  This  point  is  called  the  image  of  the  luminous  point.  Now 
let  the  bright  object  be  not  a  point  but  an  object  of  some  size.  This  may  be 
regarded  as  a  collection  of  points.  The  image  of  each  of  these  then  is 
formed  on  the  opposite  side  of  the  lens,  and  if  you  place  a  sheet  of  paper  or 
ground  glass  at  the  place  where  these  images  are  formed,  you  wHl  see  on  it  a 
picture  of  the  object  turned  upside-down. 

Now  from  what  I  mentioneil  about  yiolet  rays  being  bent  most,  and  red 
least,  you  will  easily  see  that  a  violet  image  is  formed  nearer  to  the  lens  than 
that  made  by  the  red  rays,  so  you  will  get  a  little  row  of  coloured  pictures  of 
your  object,  the  violet  one  being  nearest  the  lens  and  the  red  furthest  away. 
This  makes  the  picture  on  the  screen  confused.  To  obviate  it  DoUond  the 
optician  invented  a  plan,  which  consisted  of  using  two  lenses  of  different 
shapes  and  different  kinds  of  glass,  by  which  these  or  rather  two  of  these 
images  were  made  to  run  together  into  one  place.  You  will  see  the  im- 
portance of  this  in  photography  presently. 
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Again  it  is  found  that  a  large  lens  will  not  bring  the  rays  of  light  from 
a  point  exactly  to  a  point  again,  so  there  is  a  confusion  and  indistinctness 
caused  by  this  called  "  spherical  aberrationf"  to  distinguish  it  from  the  colonr 
indistinctness  called  "  chromaiie  aherration."  This  confusion  is  capable  of 
accurate  measurement,  and  its  measure  is  f  oimd  to  be  a  quantity  which  only 
yaries  for  the  same  lens  as  the  square  of  the  width  of  the  lens ;  therefore 
the  smaller  the  lens  is  across,  the  less  the  confusion  wiU  be,  and  the  more 
distinct  the  picture  will  appear.  But  then  the  lens  will  not  let  so  much  light 
pass,  and  the  image  will  be  less  bright. 

Tou  have  most  of  you  seen  a  "  camera  obscura "  no  doubt.  In  that, 
a  picture  of  the  surrounding  country  is  formed  by  a  lens  in  just  the  way  I 
have  explained,  and  received  on  a  white  sheet.  Well  that  is  exactly  what  a 
Photographic  camera  is.  An  image  is  formed  by  the  lens,  and  received  upon 
a  sheet  of  groimd  glass,  which  can  be  moved  backwards  and  forwards  till 
this  image  is  clear  and  distinct,  that  is  until  the  glass  is  where  the  rays  meet. 
Then  the  ground  glass  is  removed  and  the  prepared  plate  substituted  in  its 
place. 

Those  of  you  who  go  to  chemistry  lessons  or  to  the  laboratory,  will  have 
seen  chloride  of  silver  made,  and  have  noticed  that  when  exposed  to  light,  it 
changes  colour  from  white  to  a  purplish  black.  This  change  is  caused  by 
the  action  of  some  rays  of  light  which  mostly  coincide  with  the  violet  rays 
of  the  spectrum  formed  by  a  prism.  They  are  called  actinic  rays,  and  are 
those  which  imprint  the  picture  on  prepared  paper  or  glass  in  photography. 
The  brightest  part  of  the  light  coincides  with  the  yellow  rays  of  the 
spectrnm,  so  in  focussing  your  picture  on  the  ground  glass  screen  of  the 
camera,  you  focus  for  these,  and  consequently,  since  the  strongest  chemical 
or  actinic  image  is  not  quite  in  the  same  place  that  the  yellow  image  is,  the 
picture  comes  out  blurred  and  indistinct.  But  I  explained  a  few  minutes  ago 
how  that  DoUond  had  invented  a  lens  which  did  away  with  this  "  chromatic 
aberration."  So  you  see  one  of  the  requisites  in  a  good  set  of  apparatus  is 
an  "  achromatic  "  lens. 

Now  I  wish  to  say  a  few  words  about  the  history  of  photography,  which 
is  an  art  of  comparatively  late  invention. 

It  was  first  shown  by  the  great  chemist  Scheele  that  sun-Ught  had  a 
certain  effect  on  some  salts  of  silver,  but  yet  nothing  was  done  at  all  bearing 
on  photography,  till  1802,  when  Thomas  Wedgwood  pubUshed  his  method. 
This  was  very  primitive  and  poor;  it  consisted  of  merely  producing  a 
negative  picture  on  paper,  by  means  of  nitrate  of  silver,  and  he  did  not  even 
discover  any  means  of  fixing  his  impression.  The  first  real  advance  was 
made  by  a  Frenchman,  Nic^phore  Ni^pce,  in  1816,  for  he  produced  a 
veritable  negative  copy  of  the  image  formed  by  a  camera  obscura.    His 
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experiments  were  chiefly  directed  towards  producing  an  image  on  stone,  from 
which  lithogfraphic  impressions  might  be  taken.  At  the  time  of  his  working 
at  this,  many  letters  passed  between  him  and  his  brother  who  was  in  England. 
These  are  often  very  interesting.  I  will  qnote  the  one  in  which  he  describes 
the  setting  np  of  his  camera.  On  May  15th,  1816,  he  wrote — "  I  placed  my 
apparatus  at  the  open  window  of  the  room  where  I  operate,  in  front  of  the 
pigeon  house,  and  made  an  experiment  in  the  usual  maimer.  I  obtained  on 
the  white  paper  the  whole  of  that  portion  of  the  pigeon  house  which  is  seen 
from  the  window,  and  a  faint  image  of  the  casement,  which  was  less 
brilliantly  lighted  than  the  other  objects,  the  image  reflected  being  of  the 
most  minute  proportions."  In  another  letter  he  wrote — "  My  future  investi- 
gations will  be  conducted  with  a  three-fold  object :  (1)  to  obtain  a  clearer 
definition  of  the  reflecting  image ;  (2)  to  transpose  the  tints  or  shadows ;  (3)  to 
fix  the  tints,  an  operation  which  is  by  no  means  an  easy  one."  However, 
though  in  the  right  track,  it  was  not  till  1823  that  Ni^pce  really  secured  a 
permanent  photograph.  This  was  done  by  means  of  a  sort  of  asphalt  called 
"  bitumens  of  Judsea,"  which  seems  to  be  rendered  insoluble  in  certain  oils  by 
the  action  of  light.  There  are  several  specimens  of  these  to  be  seen  in  the 
British  Museum  and  the  Louvre. 

It  was  not  till  after  this  that  Daguerre  began  to  work  at  photography, 
and  he  did  not  meet  Ni^pce  till  1827  when  the  latter  was  on  his  way  to  visit 
his  brother  in  England.  Ni^pce  brought  some  pictures  to  England  with  him 
to  submit  to  the  Boyal  Society,  but  as  he  kept  his  method  a  secret,  they 
would  not  hear  him.  While  in  England  he  lived  near  Eew,  and  there  is  still 
a  picture  of  Kew  Church  taken  by  him  in  the  British  Museum.  In  1829  hd 
and  Daguerre  entered  into  partnership.  Daguerre  was  a  painter  and 
director  of  the  diorama  at  Paris.  He  had  for  a  lolig  time  been 
trying  to  fix  the  image,  but  there  is  nothing  to  show  that  he  had  sue* 
oeeded.  Ni&pce  was  abeady  a  successful  photographer  at  the  time  of 
forming  the  partnership,  so  you  will  see  that  Daguerre  can  claim  but 
a  small  portion  of  the  credit  due  for  the  invention ;  in  fact  it  seems  that  he 
behaved  discreditably  about  it  to  young  Ni^pce,  for  in  1831,  Nic^phore  Ni&pce 
died,  and  left  his  share  in  the  partnership  to  his  son  Isidore ;  Daguerre  in  the 
mean  time  worked  hard  and  well  and  elaborated  the  process  now  known  as 
Dagerreotype,  but  which  ought  rather  to  be  called  Ni^pceotype.  Then  he 
bought  Isidore  Ni^pce  out  of  the  partnership.  The  friends  of  Ni^pce  inter- 
fered on  this  but  without  much  success,  for  the  French  Government  awarded  a 
pension  of  4,000  francs  to  Isidore  Ni^pce,  and  6,000  to  Daguerre. 

In  England,  photography  was  studied  by  Henry  Fox  Talbot ;  I  need  not  noW 
discuss  his  method  but  will  merely  mention  that  he  used  paper  in  his  camera, 
and  fixed  the  image  with  a  solution  of  common  salt,  (sodium  chloride)  tiU 
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Sir  J.  Herschel  propoeed  to  use  hypo-sulphite  of  soda,  which  is  used  to  this 
day.  Talbot's  most  important  disoorery  was  the  value  of  gallic  acid,  for 
which  was  afterwards  substituted  the  pyro-gallic  acid  or  "pyro,"  of  which  you 
win  soon  hear  more.  He  discovered  that  it  rendered  his  prepared  paper 
much  more  sensitive  to  light. 

In  1848,  Ni^poe  St.  Victor  first  tried  taking  negative  photographs  on 
glass,  on  whioh  he  spread  a  film  of  albumin,  (white  of  egg,)  or  gelatin  to 
take  up  the  chloride  of  silver  or  other  sensitive  agent.  Soon  afterwards 
Archer  suggested  collodion,  a  solution  of  gun-cotton  in  ether,  and  with  the 
exception  of  the  invention  and  perfection  of  gelatin  dry  plates,  and  improve- 
ments in  the  methods  of  printing,  but  little  more  has  been  done  of  late  years. 

Bfforts  have  been  made  with  some  small  success,  to  retain  the  colours  of 
natural  objects  in  photographs.  Becquerel  in  1854  showed  that  the  colours 
could  be  impressed  on  the  picture  at  the  moment  of  its  formation,  by  using 
the  violet  chlorides  of  silver  to  coat  the  plate,  and  by  it  got  a  creditable 
coloured  photogpraph  of  the  solar  spectrum.  But  he  was  utterly  unable  to 
fix  the  colours.  Ki^poe  Bt,  Victor  tried  the  effect  of  some  of  the  alkaline 
earths,  by  impregnating  the  chlorine  water  with  which  he  excited  them  with 
different  kinds  of  earths,  and  succeeded  in  taking  some  chromo  photographs 
of  dolls  which  are  stiU  in  a  good  state  of  preservation ;  but  as  they  will  not 
stand  the  action  of  day-light  they  are  kept  in  the  dark,  and  can  only  be  seen 
by  candle  light. 

Now  I  come  to  perhaps  ihe  most  interesting  part  of  my  subject,  that  is, 
the  practice  of  photog^phy.  I  must  first  tell  you  about  choosing  a  camera^ 
and  then  discuss  the  most  useful  lens,  and  then  give  what  practical  hints  and 
tips  I  have  discovered,  in  exposing,  developing,  and  printing. 

In  ,the  first  place,  no  one  now-a-days,  or  at  least  no  amateur  who  is 
beginning,  would  think  of  using  the  clumsy,  dirty,  and  slow  old  "  wet  plate  ** 
process,  so  I  shall  not  discuss  that,  but  go  on  at  once  to  dry  plate  work. 
There  are  many  camera  makers,  and  excellent  ones  too,  but  of  those  that .  I 
know,  Patrick  Meagher,  of  21,  Southampton  Row,  Holbom,  is  the  best,  and 
next  to  him,  W.  W.  Bouch  and  Co.  My  own  camera  is  made  by  Meagher  and 
I  think  it  can  scarcely  be  improved.  It  was  expensive  I  must  confess, 
costing  about  £12  without  the  lens,  which  cost  £7  more.  Its  two  faults  are  that 
it  is  not  as  light  as  one  of  Bench's  cameras  of  the  same  size,  and  has  not  an 
almost  unlimited  length  as  they  have,  but  these  faults  are  amply  compensated 
by  its. neatness,  compactness,  and  the  exquisite  finish  of  its  workmanship ;  and. 
I  should  certainly  recommend  anyone  who  thinks  of  taking  up  photography, 
to  invest  in  one  of  Meagher's  whole  plate  cameras,  with  double  swing  back, 
repeating  front,  and  three  double  backs  or  plate  cases,  sufficient  to  carry  six 
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plates.  As  for  a  stand,  Kennet's  are  undoubtedly  the  besti  as  they  are  very 
firm  and  light,  and  the  legs  may  be  shortened  or  lengthened  at  pleasure. 

Having  got  the  camera,  it  should  always  be  carefully  examined  to  see  if 
it  is  quite  light  tight,  this  is  done  by  opening  the  focussing  screen,  and  getting 
a  friend  to  carry  a  light  round  the  camera,  while  you  carefully  examine  the 
inside,  haying  shut  out  all  light  from  your  eyes  by  the  focussing  cloth.  The 
least  speck  of  light  must  be  carefully  patched  out,  or  it  is  hopeless  to  expect 
to  do  good  work.  Meagher  always  tests  his  cameras  thus,  so  you  may  depend 
on  their  being  safe. 

Next  as  to  the  lens  to  use.  The  most  generally  useful  one  is  that  called 
by  J.  H.  Dallmeyer,  the  maker,  the  "  Bapid  Bectilinear,"  of  which  I  hare 
one. here.  This  is  a  very  rapid  lens,  giving  an  image  wonderfully  free  from 
distortion,  and  •  covering  an  S^in.  by  6iin.  plate  with  great  clearness. 
Dallmeyer's  work  may  always  be  depended  on  to  be  as  good  as  possible. 
This  lens  costs  £7.  Boss  also  makes  a  lens  only  second  to  this,  called  the 
'^  Bapid  Symmetrical,"  which  costs  £6  10s.,  but  in  my  opinion  this  is  well 
worth  the  extra  ten  shillings,  it  also  makes  a  very  good  portrait  lens,  and  in 
fact  will  do  most  things  that  an  amateur  requires.  It  is  unrivalled  too  for 
instantaneous  work.  Mr.  Miley,  of  Trinity  College,  Cambridge,  however 
tells  me  that  Boss*  small  lens,  for  4f in.  by  3iin.  plates,  is  considerably  faster. 

Before  I  leave  the  camera  and  lenses,  I  may  as  well  mention  a  neat  little 
apparatus  called  the  "  Soenograph  "  brought  outby  the  Sciopticon  Company ; 
its  price  (for  plates  6iin.  by  4iin.)  is  £2  10s.,  and  it  is  a  marvel  of  cheapness 
and  lightness.  But  though  very  good  at  the  price,  it  has  many  defects ;  the 
lenS)  at  that  price,  cannot  be  a  really  good  one,  though  in  most  cases  it  is 
very  fair.  The  camera  itself  is  seldom  light  tight,  and  wants  a  good  deal 
of  dodging  with  black  paint  and  velvet  before  it  is  really  serviceable.  In 
fact  a  small  and  cheap  apparatus  has  so  many  faults,  that  I  should  certainly 
recommend  anyone  who  thinks  he  would  be  likely  to  stick  to  it,  to  lay  aside 
£25  and  set  up  a  whole  plate  camera  by  Meagher,  and  a  Dallmeyer 
"  Bapid  BectiUnear  "  lens  to  begin  with.  Afterwards  a  Dallmeyer  Wide  Angle 
lens  may  be  bought,  and  will  be  found  very  useful  for  taking  rooms  and 
buildings.  The  advantage  of  having  good  apparatus  to  start  with,  in 
addition  to  the  certainty  of  producing  good  work,  is  that  no  ordinary 
bungling  will  damage  it,  and  unless  it  is  knocked  about  by  sheer  carelessness, 
you  will  always  have  your  money's  worth.  Of  course,  anyone  who  does  not 
care  about  taking  such  large  pictures,  can  buy  a  smaller,  and  therefore 
cheaper  camera  and  lens,  but  I  predict  dissatisfaction  for  anyone  who  does. 

Next  I  come  to  the  dark  room  and  its  appliances.  A  good  dark  room  is 
a  very  great  convenience,  but  it  is  very  difficult  for  many  amateurs  to 
pxoonre.    If  a  room  is  handy,  with  a  little  paJna  and  plenty  of  glue  and 
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brown  paper  it  is  not  difficult  to  make  it  dark.  Ton  mnst  however  remem- 
ber that  the  least  spot  or  pin  hole  of  white  light  is  fatal  to  the  clearness  of 
yonr  pictures.  Eyery  pin  hole  mnst  be  stopped  by  glneing  brown  paper  over 
it,  and  may  be  rendered  more  safe  by  yamishing  the  paper  with  a  coating  of 
Brunswick  black.  The  windows  shonld  be  covered  with  two  thicknesses  of 
Wratten  and  Wainwright's  ruby  paper,  and  the  edges  carefully  filled  in  with 
brown  paper  and  Brunswick  black.  If  possible  the  window  itself  should 
have  one  thickness  of  paper  glued  on  to  it,  and  another  should  be  fastened  on 
to  a  framework,  which  fits  tight  to  the  casement,  and  can  be  removed  on  a 
very  dull  day,  as  sometimes  one  thickness  is  enough.  Be  careful  too,  to  so 
arrange  that  the  window  will  open,  or  you  will  find  in  the  summer  that  tho 
fumes  of  ammonia  and  the  heat  are  overpowering.  If  you  cannot  get  an 
empty  room,  you  may,  as  I  did  at  first,  do  your  developing  in  any  dark  room 
at  night,  by  the  light  of  a  red  lamp.  I  found  the  following  plan  succeed 
admirably  for  slow  acting  plates,  though  it  would  certainly  not  do  for  very 
fast  ones.  Take  an  ordinary  dark  coloured  hock  bottle  and  knock  the 
bottom  out,  and  bend  round  a  bit  of  tin  to  make  a  loose  cap  for  the  top  of 
the  neck ;  then  get  a  small  paraffin  lamp,  (cost  fourpence  half -penny).  If  the 
bottle  be  put  over  this  lamp,  you  will  get  a  very  fair  developing  light,  though 
far  from  being  perfect.  Captain  Abney  suggests  an  equally  light  and  handy 
lantern,  which  has  the  advantage  of  giving  the  right  kind  of  light ;  make  a 
sort  of  crinoline  of  three  small  hoops,  and  cover  it  with  either  Wratten  and 
Wainwright's  ruby  paper,  or  paper  varnished  alternately  with  aurine  and 
magenta.  This  can  be  made  for  a  few  pence,  but  for  eight  or  ten  shilling^ 
you  can  get  a  first-rate  lamp,  from  any  of  the  makers,  such  as  Wratten 
and  Wainwright,  or  Hunter  and  Bands.  In  your  dark  room,  a  sink,  with  & 
screw  tap  above,  is  a  great  advantage,  but  if  you  cannot  get  that,  you  must 
have  a  small  table,  that  will  not  easily  upset,  a  pail  to  throw  waste 
chemicals  and  washings  into,  and  a  plentiful  supply  of  water. 

Bo  much  for  apparatus.  Now  as  to  plates  to  be  used.  A  beginner 
should  never  try  and  work  with  plates  that  are  too  sensitive,  it  is  a  great 
mistake  to  do  so,  aa  at  first,  one  is  sure  to  fog  a  few  plates,  and  non-sensitive 
plates  do  not  fog  so  readily.  I  began  with  the  Uranium  Company's  dry 
plates,  and  there  are  none  better,  though  I  believe  Hunter  and  Bands' 
*'  German  "  plates  and  Edwards'  "  I  X  L  "  plates  are  equally  good.  But  the 
Uranium  plates  are  cheap, — a  great  advantage  when  you  are  practising  and 
destroying  many  without  a  fair  result — and  they  are  very  fairly  reliable.  Coz's 
"  Derby  "  plates  are  still  cheaper,  but  are  not  to  be  trusted,  at  least  that  is 
my  experience.  After  getting  well  accustomed  to  these,  I  should  recommend 
you  to  change  to  Wratten  and  Wainwright's  " Instantaneous"  plates.  There 
are  none  better  to  be  had.    They  ore  very  rapid,  do  not  easily  fog  in 
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developing,  and  are  very  sore.      Onoe  haying  nsed  them  yon  will  never 
change  again,  in  spite  of  their  somewhat  appalling  price. 

As  to  exposure  I  can  g^ve  no  hints.  Each  lens  and  each  kind  of  plate 
wants  a  different  exposure  in  the  camera,  and  it  also  depends  on  the  size 
of  the  stop  nsedi  and  on  the  brightness  of  the  day.  Sometimes  twenty 
seconds  is  not  enough  to  take  a  picture  that  you  might  almost  use  your 
instantaneous  shutter  for  with  another  stop  and  on  a  brighter  day. 
However  on  a  sunny  day,  with  the  smallest  stop  in  a  Dallmeyer  rapid 
rectilinear  lens,  and  the  Uranium  plate,  if  you  try  five  seconds,  you  will 
not  be  far  wrong,  and  will  easily  be  able  to  coirect  your  next  exposure  by 
the  result  of  your  first. 

There  are  two  main  methods  of  developing.  That  by  ferrous  oxalate,  and 
that  by  pyrogallic  acid.  The  ferrous  oxalate  is  much  the  clearest,  and  does 
not  stain  the  film  brown  as  does  the  pyrog^lic  acid  or  pyro ;  but  in  case  of 
over  or  under  exposure  you  cannot  rectify  it  in  developing,  nor  can  you 
sometimes  avoid  fog.  Hence  for  the  beginner,  at  least,  it  is  out  of  the 
question.  The  best  method  for  the  learner  is  that  known  as  Edward's 
glycerin  developer. 

When  the  plate  is  taken  out  of  the  camera  it  shews  no  sign  of  a  picture 
being  on  it,  hence  the  need  for  this  development,  or  reduction  of  the  silver 
on  the  plate.  In  Edward's  method  you  have  two  stock  solutions,  A  and  D. 
D,  the  developer  consists  of — 

Pyrogallic  acid       ...        1  oz. 

Glycerin      ...         ...         ...         ...         ...         1  oz. 

Methylated  alcohol  6  oz. 


A,  the  accelerator  of — 

Potassium  bromide...         ...         ...         ...       60  grains. 

Glycerin      ...         ...         ...         ...         ...         1  oz. 

Strong  Ammonia,  sp.  gr. :  '880 1  oz. 

w aier  ...         ...         ...         >••         ...         o  oz. 

These  two  solutions  may  be  kept  good  in  stoppered  bottles  for  months. 

When  you  want  to  develop,  consider  how  much  you  are  likely  to  want, 
and  then  make  up  two  fresh  solutions,  one  part  of  each  of  these  to  fifteen  of 
water  (preferably  hard),  label  them  A  and  D,  and  take  them  into  the 
developing  room.  Yon  will  also  want  a  saturated  solution  of  alum  and  a 
solution  of  hypO'Sulphite  of  soda,  or  hypo,  of  four  or  five  ounces  to  the  pint. 
Let  us  suppose  a  half  plate  is  to  bo  developed.  Lay  it  in  the  developing 
dish  and  flood  it  with  water,  removing  any  bubbles  there  may  be  from  the 
plate  with  the  finger.  This  is  very  important  to  avoid  lines  and  spots  in  the 
negative  when  finished.      Next  while  the  plate  is  soaking  in  water  pour  out 
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one  ounce  of  each  solution,  A  and  D,  ponr  the  water  off  the  plate,  mix 
the  two  and  flood  the  plate  with  them.  If  the  exposure  is  correct  the  image 
will  appear  in  a  few  seconds.  Hove  the  dish  gently  about  till  the  plate  ia 
nearly  black  all  over,  and  you  can  scarcely  see  the  picture,  pour  off  the 
mixture  and  wash  with  water,  and  then  lay  the  plato  in  the  alum  solution  for 
a  few  minutes.  This  has  a  double  effect,  it  hardens  the  film  and  prevents 
"  frilling"  or  peeling  off,  and  it  also  takes  out  the  brown  stain  left  by  the 
pyro,  or  at  least  partisJly  does.  While  it  is  soaking  you  may  go  on  with  the 
next  plate.  Then  on  taking  the  first  out  of  the  alum,  lay  it  in  the  hypo 
solution  to  fix.  This  may  be  done  in  the  light,  but  it  is  safer  to  do  it  in  the 
dark  room.  When,  on  looking  at  the  back  of  tho  plate  no  white  is  seen,  it  in 
fixed,  and  must  be  washed  in  frequent  changes  of  water  for  two  or  three 
hours,  and  then  set  up  to  dry  in  a  warm  place,  but  not  hot  enough  to  melt  the 
gelatin,  of  the  film. 

If  the  plate  be  under-exposed,  the  image  will  not  appear  quickly  enough 
and  you  may  add  a  little  more  A ;  if  over-exposed  the  image  will  flash  out 
too  soon,  and  I  find  the  best  plan  is  to  dilute  the  developer  by  adding  water. 
This  method  has  many  disadvantages,  notably  staining  the  plate  so  that  it  has 
to  be  washed  in  alum,  or  alum  and  citric  acid,  or  hydro-chloride  acid,  or 
ferric-chloride,  and,  when  you  have  got  well  accustomed  to  the  work,  I 
should  recommend  a  change  to  Wratten  and  Wainwright's  own  developer  for 
their  '^Instantaneous"  plates,  with  the  addition  of  a  little  solution  of  sodio 
sulphite.  I  need  not  however  discuss  this  now,  suffice  it  to  say  that  I  find  it 
to  be  a  good  plan,  not  only  to  soak  the  plate  in  alum  between  the  develop- 
ment and  fixing  but  to  soak  it  in  a  moderately  strong  solution  of  alum  and 
citric  acid  after  fixing ;  this  leaves  a  beautifully  bright  and  clear  negative. 

Always  develop  a  plate  up  very  much  more  than  when  it  appears  to  be 
done  except  in  the  case  of  a  bad  over-exposure,  in  which  case  I  find  it  pay  to 
under-develop  and  intensify  with  mercuric  chloride. 

If  I  wore  to  notice  every  little  point,  I  should  never  stop,  so  I  hope  yon 
will  come  up  to  the  table  afterwards,  and  look  at  the  specimens  I  havo 
brought,  and  I  will  try  and  explain  the  faults  in  each. 

When  the  negative  is  quite  dry  it  should  be  varnished,  and  then  you  may 

proceed  to  print  it.    You  will  think  at  first  it  is  a  very  simple  matter  to  print 

a  photograph,  and  so  it  is  to  print  it,  but  to  do  it  well  requires  a  lot  of  care 

and  experience.      You  will  find  that  with  due  care  a  poor  negative  may  be 

,made  to  give  nearly  as  good  pictures  as  a  good  one. 

The  first  great  rule  is  not  to  print  in  the  sun  (except  in  the  case  of  a  very 
thick  negative)  ;  for  by  doing  so  you  lose  much  of  the  fine  detail  in  the 
picture.  If  you  have  a  thin  negative  you  should  cover  it  up  with  tissue 
paper  to  bring  out  the  detail  better.    Sometimes  part  of  a  negative  should  be 
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oovered  and  part  not,  and  sometimes  part  should  be  printed  in  the  sim,  bnt 
experientse  only  will  tell  this.  Again,  a  negative  may  often  be  improved  by 
varnishing  the  back  with  Iodine  varmsh,  and  scratching  it  off  with  a  knife  in 
the  thick  parts.  I  have  now  on  the  table  printing  frames  shewing  the  method 
of  vignetting  with  wool,  and  so  on,  which  I  hope  yon  will  carefully  examine. 
Yon  must  remember  always  to  print  considerably  darker  than  you  really 
require  your  finished  picture  to  be,  as  much  of  it  washes  out  in  toning. 

To  tone  the  prints  : — This  means  changing  the  colour  from  the  hideous 
brown  they  would  be  otherwise,  to  a  rich  purpla  black.  They  must  first  be 
washed  thoroughly  in  water  to  remove  superfluous  silver,  then  they  are  placed 
in  the  toning  bath  which  consists  of  fifteen  grains  of  g^ld  chloride  to  fif teei^ 
drachms  of  acetate  of  soda  to  forty-five  ounces  of  water.  While  in  this,  keep 
turning  them  over  and  moving  them  about.  They  will  probably  be  about 
half-an-hour  getting  the  best  colour;  when  the  change  has  taken  place  they 
must  be  put  into  a  bath  of  hypo,  the  same  strength  that  you  use  to  fix  a 
negative.  Great  care  must  be  taken  not  to  g^t  any  hypo  into  the  gold  bath, 
for  it  will  be  rendered  useless  if  this  happens. 

I  have  now  said  as  shortly  as  I  can,  all  I  need  tell  you  about  the 
essentials  of  dry  plate  photography,  and  if  any  one  here  wishes  to  take  it 
up  and  wants  more  advice  about  it,  he  should  write  to  me  at  Trinity  College 
Cambridge,  and  I  shall  be  moat  happy  to  give  him  any  advice  I  can. 
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ARCTIC  EXPLORATION,  • 
BEAD  BY  A.  H.  BEESLY,  ESQ.,  Thuesday,  June  8th. 


When  I  w&a  a  boy  there  nsed  to  be  a  cnstom  at  some  Schools  of  putting  the 
ptidding  on  the  table  before  the  meat.  The  idea  was  that  the  pnddings  had 
to  be  eaten  somehow  and  were  most  likely  to  go  down  easiest  when  the  eaters 
were  most  sharp-set.  If  my  part  of  the  erening^s  programme  proves  like  tho 
puddings,  somewhat  stodgy,  please  swallow  it  in  view  of  the  second  part, 
which  it  may  help  you  to  appreciate.  Of  the  second  part  I  am  to  act  merely 
as  showman.  If  it  does&'t  please  yon,  yon  most  not  blame  me.  I  was  once 
at  a  lecture  by  Artemns  Ward,  when  he  began  to  soliloquise  to  the  moon 
which  rose  at  the  back  of  the  stage,  keeping  time  to  his  words.  But  just 
when  it  ought  to  have  become  full  a  sort  of  spasm  shook  it,  and  it  fell  several 
inches,  so  as  to  put  the  lecturer's  next  sentence  quite  out  of  joint,  and  after  a 
convulsive  struggle  or  two  it  sank  to  rise  no  more.  Artemus  Ward  gave  a 
sigh  and  ejacolated'in  an  injured  voice — "  And  yet  they  recommended  that 
young  man  to  me  as  a  respectable  moonist !  "  Our  "  moonist "  has  a  rather 
anxious  outlook,  for  his  apparatus,  which  we  owe  to  Mr.  De  Lisle' s  generosity, 
is  new  and  may  not  work  smoothly.  All  I  can  do  is  to  hope,  for  his  sake  as 
well  as  your's,  that  in  his  new  venture  he  may  find  his  slides  as  easy  as  Mr. 
Pickwick's,  and  to  get  the  less  interesting  part  of  the  evening  over  as  soon  as 
I  can. 

What  is  it  that  has  given  rise  to  Arctic  Expeditions  ?  Curiosity,  perhaps, 
and  love  of  adventure  first  of  all.  Some  fisherman  may  have  been  driven  north 
by  stress  of  weather,  or  some  bold  rover  may  have  set  his  sails  for  mysterious 
seas  in  the  hope  of  gaining  riches  or  renown,  and  have  come  back  with  strange 
stories  which  whetted  the  appetite  of  others  of  his  kind,  stories  of  lands  where 
no  night  was,  but  perpetual  sunshine  and  perpetual  ice,  of  seas  populated  by 
portentous  monsters,  half  beast  half  man,  of  .a  race  of  gnomes  and  dwarfs,  the 
elvish  hunters  of  those  seas,  clad  in  savage  garb  and  uttering  incomprehensi- 
ble gutturals  for  speech ;  of  mountains  of  fire  and  snow-begotten  lakes  of 
flame ;  of  shores  sown  with  g^ms,  with  which  a  man  might  in  his  ship  carry 
off  in  one  day  a  kingdom's  ransom ;  and  above  all  of  vast  lands  which  the. 
first  conqueror  might  claim  as  his  own.  Such  tales,  at  a  time  when  science 
was  not,  were  all  the  more  irresistible  because  half  true,  and  just  as  the 

*  This  lecture  does  not  of  oonrse  lay  any  olaim  to  originality.  I  laid  Captain  Mark- 
liam's  books  and  the  *''Kew  York  Herald  "  chiefly  under  oontiibntion  for  it.  Nor,  I  fear, 
is  it  free  from  blunders,' which  I  have  not  had  time  to  rectify.  It  is  printed,  as  it  was 
wxitten«  merely  as  a  sketch,  not  pzetending  to  precision  of  details. 
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French  critic  says  that  through  all  our  poetry  there  nms  a  grim  and  sombre 
tinge,  dae  to  the  blood  in  our  veins  being  the  same  that  conrsedin  those  of  onr 
carnage-loving  ancestors,  so  it  may  be  with  onr  expeditions  of  to-day,  and  it 
may  be  the  old  fascination  of  the  Unknown,  felt  by  and  transmitted  to  his 
descendant  by  some  Viking,  which,  while  love  of  science  is  the  ostensible 
motive,  as  better  becomes  yonr  modem  rover,  really  animates  the  Franklins 
and  Pariys  and  Yonngs  of  onr  day. 

However  that  may  be,  the  history  of  Arctic  Exploration  begins,  as  all 
decent  history  does,  in  legend,  for  when  good  King  Arthur  ruled  the  land  he 
is  said  to  have  conquered  Iceland,  Greenland,  and  Norway.  We  next  hear  of 
expeditions  in  Alfred's  reign,  and  as  Alfred  has  not  yet  been  analysed  into  a 
myth  we  may  conclude  that  the  story  of  Othar^s  expedition  is  true,  the  more 
BO  as  what  touched  his  practical  mind  most  was,  we  are  told,  the  value  of  the 
enormous  whales  of  the  northern  seas.  As  time  went  on  and  science  dawned 
such  mercantile  motives  were  further  stimulated  by  the  hope  of  finding  a 
short  cut  to  the  Indies,  and  science  in  fact  became  the  handmaid  of  credulity, 
for  when  men  had  discovered  the  compass  they  did  not  cease  to  believe  in 
impossible  marvels  attainable  in  the  far  north.  In  his  second  voyage,  1607) 
Hudson  gravely  records — "The  15th  one  of  our  oompa&y  looking  overboard 
saw  a  mermaid,  and  calling  up  some  of  the  company  to  see  her,  one  more 
came  up,  and  she  was  then  close  to  the  ship's  side  looking  earnestly  on  the 
men.  Soon  afterwards  a  sea  came  and  overturned  her.  Her  back  and  breast 
were  like  a  woman's,  her  body  as  big  as  one  of  us,  her  skin  very  white,  and 
long  black  hair  hanging  down  behind.  In  her  going  down  they  saw  her  tail 
like  the  tail  of  a  porpus,  and  speckled  like  a  mackarel."  Then  with  the  pre- 
cise accuracy  which  we  have  learnt  to  associate  with  accounts  of  the  sea 
serpent,  he  goes  on  to  specify  the  names  of  those  that  saw  her  as  Thomas 
Hills  and  Robert  Bayner.  Even  a  century  later  the  yams  of  sailors  were  as 
wild  as  ever.  In  Charles  II.'s  time  there  appear  to  have  been  several  people 
who  professed  to  have  visited  the  North  Pole.  One  of  thom  was  asked  if 
there  was  land  there.  "No,"  he  said,  "no  land,  only  open  sea."  "  Any  ice  ?  " 
"  Oh  no,  no  ice."  "  What  sort  of  weather  ?  "  "  Fine  warm  weather,  as  hot 
as  Amsterdam  in  summer  time ! "  The  narrator  of  this 'dialogue  goes  on  to 
remark  "  I  should  have  asked  him  more  questions  but  that  he  wajs  engaged  in 
discourse  with  his  friend,  and  I  could  not  in  modesty  interrupt  them  longer.' 
But  I  believe  he  spoke  truth,  for  he  seemed  a  plain,  honest,  imaffectatious 
person." 

If  to  the  libove  motives,  curiosity,  love  of  adventure,  hope  of-  profit  and 
territory,  we  add  the  modem  ones,  love  of  science,  national  emulation,  and 
pity  for  lost  explorers,  we  have  an  exhaustive  list  of  the  causes  of  Arctic 
expeditions.    What  has  been  the  result  ? 
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Before.  tbiB  century  Greenland,  Iceland,  Spitsbergen,  Nova  Zembla, 
Bering's  Straits,  had  been  discovered.  But,  speaking  very  rongbfy,  the  rest 
of  our  knowledge  of  the  Arctic  seas  is  the  product  of  this  centnrj. 

If  yon  take  up  a  good  map  on  which  the  date  of  discoyeries  and  their 
nationality  is  marked,  the  first  thing  that  strikes  you  is  the  frequency  of  the 
figures  18.  All  the  north-west  of  Greenland  was  discovered  from  1840 — 1880 
by  England  and  America.  All  the  islands  and  all  the  coast  of  K.  America 
from  1820 — 1860  by  England.  All  the  north  coast  of  Eussia  (except  a  small 
pieoe)  by  Bussians,  partly  in  the  last  century  [but  mainly  about  1820.  East 
Greenland  was  explored  by  the  Germans  in  1870.  Franz  Joseph  Land^  was 
discovered  by  Austria  in  1872—4,  Wrangell  Land  was  sighted  about  18^,  and 
proved  to  be  an  island  in  1878.  Of  the  couple  of  millions  of  square  miles 
which  compose  the  area  of  the  Polar  Seas  you  can  therefore  judge,  first,  how 
little  is  known  even  now,  and  secondly,  of  that  little  how  much  is  due  to  the 
men  of  the  19th  century. 

I  will  now  say  a  word  about  some  of  the  most  memorable  expeditions, 
first  premising  that  all  such  expeditions  have  chosen  one  of  three  routes. 
First,  they  have  struck  due  north  and  hoped  to  go  straight  acrdss  the  Pole. 
That  was  the  favourite  notion  with  our  early  explorers,  before  Bering's  Straits 
had  been  discovered.  (2)  They  struck  north  westwards,  hoping  to  reach 
Bering's  Straits  by  the  sea  north  of  North  America.  That  was  the  favourite 
notion  of  the  Parry  and  Franklin  era.  (3)  They  have  struck  K.E.  and  hope 
to  get  to  Bering's  Straits  by  the  seas  north  of  Russia.  That  is  the  favourite 
notion  now.  The  North-west  Passage  was  effected  by  Franklin  in  1847  and 
McClure  in  1853. ,  The  North-east  Passage  by  Nordenskidid  in  1874  The 
most  celebrated  attempts  to  efFect  a  North  Polar  passage  are  those  of 
Barendz,  Hudson,  and  Pany.  There  was  a  picture  in  the  Academy  not  long 
ago  of  Hudson  deserted  in  an  open  boat,  and  there  was  another  picture  in  the 
Millais  collection,  I  think,  in  which  he  or  some  other  explorer  is  depicted  as 
telling  his  story  to  his  daughter.  The  face  in  the  latter  is,  I  believe,  the  face 
of  Trelawney,  Shelley's  friend,  and  a  most  striking  countenance  it  is,  but  no 
face  could  have  expressed  more  daring  than  Hudson  actually  showed.  The 
object  of  his  voyage  was  "  to  discover  a  passage  by  the  North  Pole  to  China 
and  Japan,"  and  this  was  his  equipment  for  that  small  project.  For  ship  a 
cock-boat  or  yawl,  named  the]  "  Hopewell."  For  crew  10  men  and  a  boy. 
He  set  out  in  1607,  and  though  he  didn't  get  to  Japan,  he  did  get  between 
Greenland  and  Spitzbergen,  farther  North  than  any  one  after  him,  till 
Scoresby  (1806),  and  he  discovered  the  Spitzbergen  whale  fishery,  which  has 
been  a  source  of  wealth  to  England  fromihat  day  to  this.  To  illustrate  this, 
I  may  say  that  whale-bone  is  worth  £500  a  ton,  and  that 'one  whaler — the 
Arotio-^which  brought  back,  by  the  way,  a  bear  some  of  you  may  have  seen 
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in  the  Clifton  Zoological  Gardens,  got  in  one  year  28  whales,  worth  £18,925. 
He  sailed  on  two  other  voyages,  one  to  discorer  the  N.E.,  and  the  other  the 
N.W.  passage,  and  in  the  second  his  crew  mutinied,  and  set  him  adrift  in  a 
small  open  boat.  What  hindered  Hudson  getting  further,  was  ice  from  20 
to  40  feet  in  thickness,  thicker  than  the  Baffin's  Bay  ice,  which  is  five  or  seven 
feet  thick,  bnt  not  so  thick  as  the  ice  west  of  the  Parry  Islands  which  is  60  or 
70  feet  thick. 

About  10  years  before  Hudson's  voyage,.  Barendz  the  Dutchman  had 
sailed  with  the  same  object.  Thirteen  years  ago  I  gave  an  account  of  his 
voyage,  which  exists  among  your  archives,  but  to  a  Natural  History  Society 
I  may  repeat  one  of  its.  results  as  showing  what  was  the  state  of  knowledge 
then.  Barendz  found  myriads  of  the  geese  which  visit  Holland  in  summer, 
sitting  upon  their  eggs.  Hitherto  these  geese  had  been  believed,  to  be  hatched 
from  eg^  which  grew  on  the  trees  in  Scotland.  He  got  to  the  North  East 
comer  of  Nova  Zembla,  and  there  he  was  ice-bound  all  the  winter,  and  there 
he  buQt  a  wooden  house,  a  picture  of  which  was  drawn  by  his  companions,  when 
they  came  home,  for  Barendz  never  came  home,  but  like  Hudson  died  in  an  open 
boat,  though  unlike  him  he  was  surrounded  by  loving  friends,  who  cherished 
his  last  words  and  mourned  for  him,  as  for  one  "  on  whom  they  had  counted 
next  to  God."  278  years  passed  by,  and  in  1871  Captain  Carlsen,  a  Nof- 
weg^n,  the  first  sailor  who  ever  circumnavigated  Spitzbergen,  also  circum- 
navigated Nova  Zembla,  and  at  Ice  Haven,  as  Barendz  had  named  his  quarters, 
he  found  the  hut  still  standing.  For  278  years  it  had  remained  unvisited  by 
man.  The  clock  was  hanging  on  the  wall,  just  as  in  the  picture.  There  were 
books  on  the  floor  just  as  they,  had  been  left,  and  there  was  a  littlQ  pair  of 
shoes  belonging  to  a  ship-boy,  who  nearly  three  centuries  before  had  died  and 
been  buried  in  the  winter. 

Parry's  celebrated  voyage  was  also  in  the  same  seas.  For  his  achieve- 
ments he  ranks  with  Franklin,  though  here  he  f&iled  as  Franklin  partly  did* 
Par  Nohile  fratrum  !  I  could  linger  on  the  story  long.  But  surely  it  must  be* 
a  twice  told  tale  to  most  of  you,  how  after  sailing  by  the  West  and  to  the 
North  of  Spitzbergen,  Parry  tried  to  carry  out  his  bold  and  original  idea  of 
reaching  the  Pole  by  sledges,  leaving  his  ship  **  Hecla  "  under  the  charge  of 
Lieutenant  Crozier,  who  afterwards  died  in  Franklin's  expedition.  He  set 
out  with  two  flat-bottomed  boats,  20  feet  long  and  7  broad,  mounted  on  nm- 
ners,  which  the  moment  they  had  to  land  on  ice,  came  into  play.  June  1st, 
1827,  was  the  day  he  set  out,  and  it  was  only  after  61  days  that  they  saw  the 
Hecla  again,  having  meanwhile  got  only  172  miles  northwards  by  incredible 
exertions.  Modem  sledge  parties  would  look  on  Parry's  equipment  as  as 
clumsy  and  intolerable  as  Brown  Bess  would  seem  to  a  Martini  Rifleman.  And 
it  was  a  frightful  season  too.    The  ice  was  all  rotten  on  the  surface,  more 
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rain  having  fallen  that  sammer  than  in  the  seven  snmmers  before.  In  fact 
the  Augost  of  1827  must  have  boon  nncominonlj  like  the  Angust  of  1881.  Bnt 
in  epito  of  having  to  do  every  mile  several  times  over  in  order  to  get  all  their 
gear  through  the  slush  and  the  hummocks,  they  toiled  on  undauntedly  till 
they  found  to  their  astonishment  that  they  were  making  no  progress  or  next 
to  none,  because  the  ice  floes  on  which  they  were  were  drifting  southwards 
as  faat  or  faster  than  they  went  north.  So  they  turned  about  and  came 
safely  home,  having  reached  the  highest  point  ever  attained  by  civilised  man 
till  1876. 

Of  Franklin's  expeditions  I  shall  not  speak  here.  But  I  will  take  this 
opportunity  of  solving  a  difficulty  which  I  believe  was  felt  by  the  IVth  Forms 
in  reading  a  certain  holiday  task  lately.  Some  of  those  who  read  how  often 
Franklin  and  his  men  swallowed  their  old  shoes  seem  to  have  wondered  (1) 
how  it  was  they  had  "SO  many  old  shoes  to  swallow,  and  (2)  how  their  stomachs 
which  had  stood  so  much  or  rather  so  little  else,  managed  to  get  through 
such  an  enormous  amount  of  blacking.  The  answer  is  that  the  shoes  were 
made  of  Moose -skin  and  wore  not  blacked,  and  therefore  both  numerous, 
and  less  lasting  than  our  hobnailers,  and  also  comparatively  digestible. 

One  more  memorable  expedition  was  made  in  1869 — 1870  in  the  seas 
between  Spitzbergen  and  Greenland  by  Captain  Koldewey  in  the  Hansa  and 
Germania.  The  Germania  was  a  Steamer  and  it  got  as  far  as  a  grixa  cape, 
well  called  Cape  Bismarck.  But  the  Hansa  was  separated  from  her  and  had 
another  fate.  She  was  crushed  in  latitude  70^  46',  and  her  crew  built  a  home 
out  of  the  patent  fuel  on  board  her,  on  the  ice  floe.  In  that  queer  hut  they 
passed  Christmas  and  in  two  months  the  drift  took  the  floe  400  miles  south. 
They  were  at  the  end  of  November  half-way' between  Greenland  and  Iceland. 
Then  after  Christmas  the  floe  split  and  smashed  their  home,  but  they 
rebuilt  it,  and  on  January  3rd,  were  close  to  the  Greenland  coast,  but  owing^ 
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to  the  broken  ice  between  could  not  reach  it.  Spring  passed.  Summer  came. 
,  The  sun  and  the  surge  wore  away  their  floe  till  it  was  only  100  yards  broad. 
By  Kay  they  had  drifted  1100  miles  in  this  weird  fashion.  But  finally  they 
got  safe  to  Friedrichsthal,  just  on  the  other  side  of  Cape  Farewell,  June 
14th,  1870. 

Now  for  a  few  words  about  the  expeditions  the  other  side  of  Greenland. 
John  Davis,  like  so  many  of  our  old  sea  dogs,  a  Devon  man,  was  the  pioneer 
of  this  route.  He  didn't  like  the  look  of  Greenland,  for  he  says  "the 
lothsome  view  of  this  shore  and  the  irksome  noyse  of  the  yce  was  such  as 
it  bred  strange  conceites  among  us,"  but  he  was  a  gentle  as  well  as  a  brave 
man,  and  one  likes  to  read  of  him  speaking  of  the  Esquimaux  as  "  gentle 
and  loving  savages"  His  last  and  most  northern  voyage  was  in  1587. 
William  Baffin  got  farther  than  Davis  in  1616.      He  it  was  who  sighted 
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the  entrance  to  Smith's  sound,  which  he  called  after  the  first  goyemor  of 
the  East  India  Company,  Sir  Thomas  Smith,  who  was  also  the  first  governor 
of  the  Company  of  Merchant  discoyerers  of  the  N.W.  Passage.  It  lies 
between  Cape  Isabella  on  the  West  and  Cape  Alexander  on  the  East  coast, 
the  distance  between  the  two  being  a  little  over  forty  mUes.  For  the  next  two 
centuries  it  was  a  mere  nominia  unibra,  if  it  was  so  much  as  that,  for  even 
so  late  as  1818  Baffin's  Bay  was  thought  to  exist  only  in  the  imagination  of 
him  who  gave  that  sea  its  name.  John  Ross  sighted  Smith's  Sound  again  in 
1818,  but  he  was  more  discreet  than  valorous,  and  left  it  to  be  supposed 
there  was  no  outlet  from  Baffin's  Bay  to  the  North  and  West.  In  1852 
however  Inglefield  looked  into  the  entrance  of  the  Sound  and  saw  it  was 
really  a  channel  to  the  North.  In  1853  came  Kane's  heroic  voyage  and  his 
marvellous  escape  in  boats.  Morton,  his  steward,  saw  what  he  thought  was 
an  open  sea,  but  Hayes  in  1851  found  it  to  be  merely  an  expansion  of  the  channel 
called  Kennedy  by  Kane.  .  Up  Kennedy  Channel,  Hall  sailed  in  '71,  47  miles 
farther  than  Hayes  reckoned  he  had  reached  in  a  sledge.  The  channel  had 
narrowed  greatly  then  and  Hall  called  it  Robeson  Straits.  It  was 
navigable  further  on,  but  his  vessel  was  nipped  there  at  a  point  about  33  miles 
south  of  Parry's  farthest.  He  wintered  his  ship  more  to  the  south  and  never 
got  farther  afterwards,  and  on  November  8th  he  died.  The  Polaris  got  free 
but  was  again  nipped  so  severely  that  the  boats  were  got<out  on  the  ice  and 
when  the  ship  righted  a  portion  of  the  crew  remained  on  the  fioe.  On  this 
floe  like  Koldewey's  party  they  built  a  shelter  and  drifted  down  on  it  between 
13  and  1400  miles  till  they  were  picked  up  by  a  sealing  steamer,  the  Tigress. 
The  Polaris  also  got  safely  Kome. 

For  this  voyage  the  Polaris  carried  a  memorable  flag.  ■  It  had  orig^inally 
been  saved  from  the  wreck  of  an  United  States  sloop  of  war.  It  had  been 
carried  to  the  Antarctic  regions  by  Wilkes.  •  De  Haven  had  it  in  his  memorable 
drift  in  the  ice  down  Wellington  Channel  and  Lancaster  Sound  into  Baffin's 
Bay,  Kane  had  it  when  for  the  first  'time  civilized  men  penetrated  Smith's 
Sound.  Hayes  had  it  when  ho  sighted  the  most  northern  point  in.  the  then 
known  world.  And  lastly  when  Hall  set  out  with  the  Polaris,  Mr.  Grinnell, 
the  most  liberal  patron  of  Arctic  Enterprise  in  America,  presented  it  to  him 
with  the  words  "  Now  I  give  it  to  you  Sir,  take  it  to  the  North  ?ole  and  bring 
it  back  in  a  year  from  next  October."  Poor  Hall,  as  we  know,  never  brought 
it  back,  but  I  suppose  his  crew  did  and  I  should  like  to  know  if  it  sailed 
with  the  ill-fated  Jeannette. 

The  last  achievement  in  Smith's  Sound  was  in  1875 — 6.      How  weU 

'  I  remember  the  Whit-Monday  in  1875  when  I  w6nt  to  see  the  two  ships  before 

they  Bailed.      You'll  see  pictures  of  them  by  and  bye.     Suffice  it  here  to  say 

that  Sir  G.  Nares  wintered  the.  Alert  on  the  Western  shore  of  -Robeson 
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Channel  in  lat.  82^  27'  and  next  year  in  the  Spring  sent  tledge  expeditions 
which  Bncceeded  in  reaching  the  highest  point  ever  reached  towards  the 
Pole,  i.e.,  83^  20'  26"  just  within  400  geographical  miles  of  it ;  and  in  observing 
that  Grinnell  Land  trended  away  so  snddonly  westwards  that  almost  beyond  ^ 

doubt  it  is  an  island  of  which  the  Northern  coast  was  then  seen,  and  that 
the  Greenland  coast  also  seemed  trending  eastwards,  so  that  there  too  the 
northern  limits  of  the  land  were  nearly  reached. 

It  may  help  you  to  see  what  has  been  done  in  this  direction  if  I  say  that 
Parry  in  1827  advanced  to  520  miles  from  the  Pole,  Hall  to  633  miles  from 
the  Pole,  and  Nares  to  460  miles  from  the  Pole.  So  that  it  has  taken  ns  half- 
a-centnry  to  advance  60  miles.  But  what  miles  !  A  few  years  ago  a  man 
started  with  a  wheelbarrow  from  the  Land's  End,  I  think,  for  the  Scotch 
border,  and  that  seemed  a  toilsome  task  enough.  But,  fancy  marching  with 
loads  to  which  a  wheelbarrow  would  be  nothing,  and  not  along  a  gfood  high 
road,  but  over  rough  ice,  strewn  with  blocks  thicker  far  than  the  greywethers 
and  many  of  them  miniature  hills ! 

I  have  thus  briefly  traced  some  of  the  chief  expeditions  on  each  side  of 
Spitzbergen  and  each  side  of  Greenland.  A  few  words  will  complete  the  circuit 
of  the  unknown  Sea,  and  wil\  show  you  what  has  been  going  on  in  the  Seas  N. 
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of  Siberia  lately  in  connection  with  the  names  of  Payer,  Legh  Smith, 
Nordenski51d,  and  the  Jeannette. 

Lieut.  Payer  sailed  June  13th,  1872,  from  Bremerhafen  (with  Captain 
C arisen  on  his  ship),  to  discover  a  North  East  Padsage.  He  did  not  discover 
it,  but  he  did  discover  lands  which  in  1871  it  had  been  thought  probable  ex- 
isted between  the  80th  and  83rd  parallels  of  latitude.  He  discovered  an 
archipelago — islands  which  he  called  Zichy  Land,  McClintoch  Land,  Hall 
Island,  Salm  Island,  Wilckzek  Land,  Crown  Prince  Budolf  Land,  Petermann 
Land,  Oscar  Land,  and  a  number  of  smaller  islands..  Oscar  Land  and 
Petermann  Land  stretch  away  Northwards  in  Latitude  83,  and  if  they  are 
large  islands  it  is  the  fashion  now  to  prophesy  that  this  is  the  way  the  Polo 
will  be  ultimately  reached,  because  it  is  easier  to  get  along  by  shore  ice  than 
ice  of  the  open  floes.  But  people  forget  that  Payer  got  to  Franz  Jqiseph  Land 
not  of  his  own  will  but  by  accident,  and  Legh  Smith,  who  went  to  explore  it, 
may  have  paid  dearly  for  being  too  sanguine  that  he  would  find  a  passage 
there  through  the  ice. . 

In  July  Payer  doubled  the  North  Cape  and  on  the  25th  reached  the 
packed  ice  far  more  south  than  he  had  expected.  In  August  he  was  at  Barendx 
Island  off  Nova  Zembla,  and  in  September  the  ice  floes  round  them  froze 
together,  and  they  drifted  helplessly  northwards.  From  this  deadly  embrace 
the  doomed  ship  never  escaped,  for  though  the  following  year  the  ice 
was  often  shattered  it  alwiays  re-joined.    On  the  28th  of  October  the  sun 
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disappeared  and  was  seen  no  more  for  109  days.  Fine  snow  fell  almost 
continuously  and  though  it  melted  in  summer,  in  the  2nd  winter,  '73 — ^74,  it 
completely  buried  the  ship.  The  summer  of  '73  was  spent  in  vain  efforts  to 
saw  the  ship  loose,  but  the  floe  was  5  to  7  miles  in  diameter  in  August,  1873, 
and  they  began  that  month  to  drift  North  again.  On  the  Slat  they  saw  land 
14  miles  to  the  North  and  at  the  end  of  October  they  were  three  miles  off  an 
island  close  to  the  land.  AU  other  considerations  were  thrown  to  the  winds, 
and  they  crossed  to  it.  The  Island  they  named  after  the  founder  of  the 
expedition,  Captain  Wilczek.  There  the  ship  remained,  harbourless,  but 
embedded  in  its  floe  and  protected  by  icebergs  all  that  winter.  And  there  it 
remains  I  dare  say  to  this  day,  for  after  the  second  winter  Payer  abandoned  the 
ship  in  1874,  and  in  boats  and  sledges  escaped  first  to  Barendz  Island,  and 
then  along  the  North  Coast  of  Nova  Zembla,  across  Barendz  Sea  to  Lapland. 
Meanwhile  they  explored  the  new  land  they  had  discovered  and  which  they 
had  called  collectively  Franz  Joseph  Land.  Masses  of  land  intersected  by 
numerous  fiords,  skirted  by  many  islands,  crowned  by  mountains  from  2000  to 
6000  feet  high,  with  stupendous  glaciers  and  vast  plateaus  covered  with 
perpetual  snow  and  ice — such  are  the  features  of  a  country  more  desolate  even 
than  Greenland.  Let  us  hope  Legh  Smith  has  found  bears  as  plentiful  aa 
Payer  did,  for  plenty  of  beards  meats  proved  his  surest  remedy  for  scurvy,  and 
let  us  hope  he  will  be  brought  home  safely  by  the  expedition  sent  after  him 
or,  as  I  think  probable,  will  meet  it  on  his  return  home.* 

^ordenskidld  is  the  Finlander  famous  as  the  first  person  who  ever  achieved 
.the  N.E.  Passage,  i.e.,  sailed  across  Barendz  Sea  and  along  the  North  Coast 
of  BuBsia  to  Bering's  Straits.  He  is  a  most  enthusiastic  Arctic  Explorer, 
having  been  three  times  to  Spitzbergen  besides  taking  two  pioneer  voyages 
to  prepare  for  his  great  attempt.  The  Captain  of  his  Ship,  the  Yega,  was 
Lieut.  FaJander  and  the  crew  were  SO  all  told.  They  sailed  July  4th,  1878. 
On  the  19th  August  they  reached  Cape  Chelyuskin,  otherwise  the-  N.E.  Cape, 
which  had  never  before  been  doubled  by  a  ship,  though  people  had  sledged 
round  it  long  before,  and  in  September  for  the  first  time  they  were  stopped  by 
ice  near  Cape  Schelagskoi,  500  miles  from  Bering's  Straits.  Gk)ing  into 
winter  quarters  at  Koliutchin  Bay  they  endured  little  of  the  hardship  of  Arotio 
travelling,  for  they  were  so  far  South  as  to  have  had,  even  on  the  shortest 
day,  sunlight  for  four  or  five  hours.  On  the  18th  of  July,  '79  they  got  free  of 
the  ice  and  on  the  20th  of  July  entered  the  Pacific. 

And  now  you  may  like  to  hear  a  little  about  the  Jeannette.  I  was  by  no 
means  clear  as  to  her  exact  com'se  till  a  file  of  the  New  York  Herald  was 
most  kindly  sent  to  me  by  Miss  Cracroft,  Sir  John  Franklin's  niece. 


*  This  anticipation  has  since  been  happily  realised,  Mr.  Legh  Smith  having  been 
met  while  returning  in  boats  and  brought  home  by  Sir  Allan  Toung. 
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The  Jeanneite  was  orginally  called  the  Pandora  and  it  was  in  a  qned^ 
fashion,  I  hare  been  told,  that  Gordon  Bennet  of  the  New  York  Herald  came 
to  be  her  owner.  Re-christened  the  Jeanneite  she  left  San  Francisco  Jnly 
8th,  1879,  commissioned  to  explore  the  Polar  Beas,  and  late  in  the  month  of 
Angost  passed  into  Bering's  Straits,  having  obtained  dogs  and  driyers  on  the 
way,  so  that  the  crew  nnmbered  38,  all  told.  August  28th  the j  rounded  East 
Cape  and  heard  news  of  Nordenskidld  from  the  natives,  who  led  them  to  the 
place  where  that  more  fortunate  traveller  had  wintered  the  year  before. 
Their  hearts  must  have  swelled  high  as  they  found  that  he  had  made  the  N.E. 
Passage,  and  thought  that  with  their  splendid  ship  and  equipment  they  might 
surpass  even  his  success  and  reach  the  Pole.  August  31st  they  headed  for  Wran- 
gell  Land,  a  mysterious  land  which  Petermann,  the  German  Geogprapher,  had 
actually  supposed  to  be  joined  to  Greenland,  but  which  we  now  know  to  bo 
an  island.  On  September  6th  they  entered  a  lead  which  they  thought  to  be 
the  division  between  the  Siberian  and  American  ice-packs,  and  that  night  were 
frozen  in  when  21  miles  South  South-west  of  Herald  Island.  A  week  later 
they  tried  to  reach  the  island  by  sledges,  but  found  water-lanes  in  the  way 
and  could  not  do  so.  Boats  they  dared  not  use  as  they  found  their  ship  was 
drifting  with  the  ice  as  the  wind  blew.  They  had  splendid  skating,  however, 
On  ice  as  smooth  as  glass,  to  beguile  the  tii^c,  and,  lest  their  ship  should  be 
blown  over,  (for  the  gales  sometimes  made  her  heel  over  to  an  angle  of  12  or 
15  degrees)  tackle  was  fastened  to  the  mast-heads  with  heavy  blocks 
attached  to  ice-anchors  100  or  200  feet  off.  The  floe  was  moving  in  a  N.  W. 
diction,  and  it  was  alarming  as  well  as  disappoii^ting  to  be  at  its  mercy,  for 
great  masses  of  ice  wero  continually  being  forced  up  as  the  floe  was  jammed 
and  squeezed  in  its  drift,  and  at  night  g^at  thundering  sounds  were  often 
heard  which  heralded  a  complete  change  of  the  ice-scenery  round  them  in  the 
morning.  So  October  passed.  Early  in  November  the  ice  began  to  break  up 
with  terrific  noise,  the  dogs  whining  and  howling  diBmally,  and  the  ice  floes 
tumbUng  to  pieces  with  a  deafening  roar.  The  new-formed  water-lanes  shone 
Iflce  gold  threads  throug)i  the  silver  fields  of  ice,  and  the  summits  of  the  great 
blocks  of  uplifted  ice  flashed  with  prismatic  splendours  which  their  awe 
hSndei^d  them  from  appreciating.  On  November  23rd  the  floe  split  away 
from  one  side  of  the  ship  leaving  her  cradled  on  the  ice  on  the  other.  On 
the  broken  floe  which  drifted  off  was  an  out-housc  llioy  had  built,  with  sorcral 
dogs  in  it.  Sixteen  months  later  they  met  this  out-house  again  much  as  they 
left  it.  A  few  days  later  the  floe  again  closed  in  on  the  shelf  where  their 
vessel  lay,  and  in  the  vice-like  pressure  the  stout  vessel  groaned  as  if  she 
were  human.  One  great  tongue  of  ice  so  jammed  the  port-beam  that  they 
thought  it  was  all  over,  and  stood  on  deck  breathlessly  watching  for  the 
end.     But  the  noble  little  craft  remained  firm,  and  the  groat  arm  of  crystal 
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under-ran  the  ship,  crumbling  as  it  went  with  a  sullen  roar  which  to  their  ears 
founded  like  sweet  music.  At  such  moments  the  deok-planks  would  start  from 
their  beams,  and  their  fastenings  crack  like  rifle  shots,  and  the  cabin  doors 
would  become  so  jammed  that  ingress  or  egress  was  impossible.  The  dogs 
were  kept  harnessed  and  every  man  had  his  knapsack  ready  so  as  to  staxt 
from  the  ship  at  a  moment's  warning.  The  sun  deserted  them  November 
10th,  1879,  and  they  saw  it  no  more  till  January  25th,  1880.  Great  gales 
blew,  and  in  January  the  ship  sprang  a  leak  and  for  a  year-and-a-half  from 
that  time  they  kept  the  pumps  going.  After  five  months'  drift  they  found 
they  had  not  moved  50  miles  from  the  point  where  they  had  been  frozen  in. 
The  summer  of  1880  came  and  they  began  to  drift  back  over  their  own 
tracks.  .  They  began  to  fear  lest  like  the  Flying  Dutchman  they  were  doomed 
to  go  on  backwards  and  forwards  for  ever.  The  winter  of  1880 — 81  passod 
much  as  the  preceding  one  had  done — ^in  indescribable  monotony.  Spring 
found  the  ship  still  drifting  in  the  same  track.  On  June .  10th,  however,  she 
slipped  from  the  ice  into  sea-wator  ag^n  as  easily  as  from  the  ways  of  a 
builder's  yard.  They  were  then  in  latitude  77.  The  same  afternoon  the  ice 
crushed  the  vessel  badly  and  the  crew  left  her.  Captain  De  Long  remaining 
on  board  alone  to  spend  the  last  few  moments  with  his  Binking  vessel.    By 
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and  bye  the  ice  closed  on  her,  then  released  her  a  moment,  and  as  the  hull 
sank  closed  again  and  caught  her  by  the  yards.  For  an  instant  she  hung  till 
the  spars  broke,  and  then  down  she  sank  carrying  with  her  every  vestige  of  her 
rigging.  With  eight  sledges  drawn  by  the  men  and  a  weight  of  15,400  pounds 
to  drag  on  them,  and  two  lighter  sledges  hauled  by  dogs,  the  poor  fellows  set 
out,  ill  in  health  but  yet  full  of  hope.  They  marched  due  South  over  snow 
eighteen  inches  deep  and  ice  full  of  fissures,  over  which  they  tried  to  make 
bridges  with  floating  fragments.  The  first  day  thoy  only  made  one  mile,  for 
they  had  to  walk  thirteen  times  over  every  yard  of  it  in  order  to  get  all  the 
loads  together.  Lieutenant  Dannenhauer  was  almost  blind  and  must  have 
perished  but  for  Mr.  Melville,  who  stayed  by  him  and  when  he  fell  into  any  of 
the  fissures  pulled  him  out.  On  July  12th  they  saw  land.  On  the  20th  they 
spent  twelve  hours  in  advancing  one  thousand  feet,  the  ice  drifting  North 
as  they  pushed  on  over  it  southwards.  Many  of  the  men  had 
blood-blisters  on  their  feet  which  would  not  heal,  and  though,  as  the 
snow  melted,  travelling  became  easier,  the  pools  of  water  kept  them  in 
shoes  constantly  wet  through.  They  came  within  two  miles  of  the 
shore  only  to  be  swept  past  it  by  the  tide.  Then  the  floe  on  whiofi 
they  were  drifting  struck  the  shore,  and  watching  their  time  they 
jumped  off.  Thus  they  took  possession  of  what  they  named  ^ennett  Island, 
which  you  will  not  find  in  any  map  to  which  you  have  access,  but  which  is 
a  little  north  of  New  Siberia.     On  this  island  were  many  birds,  and  from 
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eating  them  everyone  became  ill,  8o  that  they  were  glad  to  retnm  to 
pemmican.  On  Angost  4th,  they  were  able  to  launch  the  boats,  bnt  were 
obliged  to  shoot  some  of  the  dogs.  They  steered  south-west,  maldng  ten 
miles  on  some  days  but  generally  much  less.  On  the  28th  they  again  saw 
land  and  found  they  were  drifting  along  the  coast  of  Thaddeoffsky,  for  the 
ice  still  hindered  them  from  advancing  south.  On  September  Ist,  they 
passed  through  the  channel  between  New  Siberia  and  Thaddeus  Island. 
Then  they  made  sail,  but  on  the  12th  one  of  the  boats  was  stove  in,  and 
though  they  patched  up  the  hole  a  gale  came  on  and  the  seas  broke  over 
them,  BO  that  they  fell  to  despairing  and  thought  no  human  power  could 
aid  them.  Then  the  Captain  made  sigpials  from  his  boat  for  the  three  boats 
to  separate,  and  they  saw  each  other  no  more.  Lieut.  Dannenhauer  was 
quite  blind  now,  but  his  boat  rode  out  the  gale,  which  blew  for  four  days, 
and  on  the  17th  land  was  sighted.  It  wa^  the  Siberian  coast,  but  so 
surf -tormented  was  the  shore  that  for  twenty-four  hours  they  could  not  land. 
At  night  they  succeeded  in  reaching  the  shore  near  the  mouth  of  the  Lena, 
and  chewing  their  sealskin  garments  for  food  they  lit  a  fire  at  once,  but  only 
to  suffer  excruciating  pangs  from  sleeping  with  their  feet  near  it.  Then 
tlyBy  met  some  natives,  and  the  worst  of  their  sufferings  was  over.  Captain 
DeLong  landed  the  same  day,  but  only  two  of  his  party  survived.  The  two 
men  were  called  Noros  and  Xinderman.  I  wish  I  had  time  to  tell  you  their 
pathetic  story.  When  DeLong  could  march  no  farther  he  determined  to 
send  them  for  help.  So  he  held  service,  for  it  was  Sunday,  on  the  Lena's 
banks,  and  then  he  sent  them  away.  "  All  the  men,"  says  Noros,  "  shook 
hands  with  us  and  most  of  them  had  tears  in  their  eyes."  Collins  was  the 
last.  He  simply  said  "  Noros,  when  you  get  to  New  York  remember  me." 
They  seemed  to  have  lost  hope  but  they  gave  us  three  cheers.  We  told 
them  we  would  do  all  we  could  do,  and  that  was  the  last  we  saw  of  them." 
Or  that  anyone  saw  of  them  in  life,  for  though  Noros  succeeded  in  reaching' 
l((elville  it  was  too  late,  and  when  the  latter  arrived  at  the  sad  bivouac  by 
the  Lena,  DeLong  and  all  his  men  were  lying  dead.  Nor  has  the  third  boat 
ever  since  been  heard  of. 

After  a  stoi^  of  such  terrible  suffering  you  may  be  surprised  to  hear 
that  the  average  mortality  of  Arctic  expeditions  is  not  great.  A  man  who 
takes  part  in  them  should  be  sound  of  wind  and  limb.  He  should  be  able  to 
take  kindly  to  ice  au  naturel.  He  must  not  mind  losing  a  bit  of  toe  or 
finger  if  he  has  to  go  a  long  walk.  And  he  must  look  forward  hopefully  to 
the  consumption  of  much  blubber — raw.  In  short  he  must  expect  to 
rough  it.  But  these  conditions  accepted  and  rigid  discipline  maintained, 
there  is  little  more  of  pain  and  peril  to  be  anticipated  than  is  incident  to  all 
enterprises  in  which  it  is  the  sailor'^  lot  to  engage,  while  the  jH^cautions 
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necessary  to  ensare  safety  (for  withont  such  precautions  Polar  expeditions 
are  mere  insanity)  are  as  wholesome  experience  for  our  young  man-of-war'smen 
as  anyone  could  desire.  I  hope  the  day  will  come  when  I  or  6ome  far  abler 
lecturer  will  be  able  to  tell  your  Natural  History  Society  how  an  English 
vessel  or  English  explorer  at  last  succeeded  in  reaching  the  North  Pole. 
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MORE  UN-NATURAL  HISTORY. 

READ  BY  F.  D.  HULME,  ESQ.,  THUBSDAY,  JUNE  22nd. 


Some  little  time. ago  I  gave  myself  the  pleasure  of  reading  a  paper  before  this 
learned  Society  on  some  of  the  qaaint  beliefs  that  had  clastered  round  dirers 
birds,  beasts  and  fishes.  I  was  obliged  to  confine  myself  wholly  to  the  animal- 
Kingdom,  though  at  the  time  I  began  my  paper  I  had  hoped  to  have  said 
somewhat  of  the  second  great  Kingdom  of  Nature.  With  your  permission  I 
propose  to  begin  now  where  I  then  loft  off  and  to  give  you  some  neoessarily 
slight  and  sketchy  idea  of  the  fancies  held  by  our  ancestors  about  some  few 
plants. 

The  first  book  I  take  down  from  my  book  shelf  is  entitled  "  Miracles  of 
Art  and  Nature,  or  a  Brief  Description  of  the  several  varieties  of  Birds, 
Beasts,  Fishes,  Plants  and  Fruits  of  other  Countreys,  together  with  several 
other  Remarkable  Things  in  the  World,  By  R.  B.  Grent."  The  author's  name 
thus  modestly  veiled  is  Burton,  and  the  date  of  the  book  is  1678.  In  hia 
preface  he  says — "  I  think  there  is  not  a  chapter  wherein  thou  wilt  not  find 
various  and  remarkable  things  worth  thy  observation,"  and  this  observation  of 
his  is  strictly  within  the  truth.  He  arranges  his  short  chapters  geographically, 
but  in  the  most  arbitrary  way,  not  alphabetically,  not  according  to  the  natural 
grouping  together  of  the  Countries  of  which  he  treats,  nor  indeed  according  to 
any  settled  method.  In  fact  he  is  sufficiently  conscious  of  this,  for  to  quote  his 
preface  again,  he  says.  **  'Tis  probable  they  are  not  so  Methodically  disposed 
as  some  liands  might  have  done,  yet  for  Variety  and  pleasure  sake  they  are 
pleasingly  enough  intermixed."  We  open  the  book  at  ramdom  and  find  chap. 
XX,  Caslile  in  Spain :  XXI,  Norway ;  XXII,  Zisca  of  Bohemia ;  XXIII,  Asairia ; 
XXIY,  Quivira  in  California.  Adopting  his  own  random  and  hap- hazard*  way 
of  going  to  work  we  will  pluck  from  his  quaint  pages  some  few  of  his  botanical 
f ^ots  and  fancies.  His  opening  chapter  deals  with  Egypt,  and  in '  his 
description  of  the  palm  tree  he  refers  to  a  very  old  belief  that  we  may  allow 
him  to  set  forth  in  his  own  words — "It  is  the' nature*. of  this  tree  though 
never  so  ponderous  a  weight  were  put  upon  it  not  to  yield  to  the- burthen,  but 
still  to  resist  the  heaviness,  and  endeavour  to  raise  itself  the  more  upward. 
For  this  cause  planted  in  Churchyards  in  the  Eastern  Country s  as  an  Emblem 
of  the  Resurrection."  A  little  further  on  in  his  description  of  Sumatra  we 
read  of  *'  a  tree  whose  Western  part  is  said  to  be  rank  poyson  and  the 
Eastern  part  an  excellent  preservative  against  it,"  and  of  "  a  sort  of  Fruit 
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tliat  whosoever  eateth  of  it,  is  for  the  space  of  twelve  hours  out  of  his  Wits.'* 
Travellers'  tales  have  sometimes  proverbially  been  difficult  of  belief  and  it 
most  have  been  some  such  as  these  that  procured  them  their  evil  report,  for 
we  read  too  that  in  this  same  island  "  there  is  a  river  plentifully  stored  with 
Fish,  whose  Water  is  so  hot  that  it  scalds  the  skin"  and  that  "  the  cocks  have 
a  hole  in  their  backs,  wherein  the  Hen  lays  her  Eggs  and  hatches  her  yonng 
ones."  A  few  pages  fnrther  on  we  read  of  a  tree  in  Porn — "  the  North  part 
whereof  looking  towards  the  Mountains,  brings  forth  its  Fruits  in  the  Summer 
only ;  the  Southern  part  looking  towards  the  Sea,  fruitful  only  in  Winter." 
Our  old  author  evidently  delights  in  sharp  contrasts:  It  is  curious  however 
that  the  Coca  leaf  which  has  within  the  last  few  years  been  highly  commended 
for  tiiose  who  have  exhausting  exercise,  is  in  this  book  of  over  200  years 
old  fully  referred  to — "  the  leaves  whereof  being  dried  and  formed  into  little 
pellets  are  exceedingly  useful  in  a  Journey ;  for  melting  in  the  mouth  they 
Batisfie  both  hunger  and  thirst  and  preserve  a  man  in  his  strength  and  his 
Spirits  in  Vigour ;  and  are  generally  esteemed  pf  such  sovereign  use,  that  it 
is  thought  no  less  them  100,000  Baskets  full  of  the  leaves  of  this  tree  are  sold 
yearly  at  the  Mines  of  Potosia  only.  Another  plant  they  tell  us  of,  though 
there  is  no  name  found  for  it,  which  if  put  into  the  hands  of  a  sick  person 
will  instantly  discover  whether  he  be  like  to  live  or  dye.  For  if  on  the 
pressing  it  in  his  hand  he  look  meery  and  cheerful  it  is  an  assured  sign  of  his 
recovery,  as  on  the  other  side  of  Death,  if  sad  and  troubled."  A  few  pages 
further  on  we  find  ourselves  at  Sodom  abd  the  Dead  Sea — "  If  but  an  Aple 
grow  near  it,  it  is  by  Nature  such  that  it  speaks  the  Anger  of  God :  for 
without  'tis  beautiful  and  Red,  but  within  nothing  but  dusty  Smoak  and 
Cinders."  This  belief  is  a  very  ancient  one.  We  find  it  for  instance  in  the 
writings  of  Tacitus,  and  it  has  supplied  moralists  in  all  ages  with  an 
illustration ;  in  "  the  Merchant  of  Venice,"  for  instance,  we  find  the  lines  '*  A 
goodly  apple  rotten  at  the  heart.  0,  what  a  goodly  outside  falsehood  hath !  " 
and  again  in  **  Childe  Harold," — "  Like  to  the  apples  on  the  Dead  Sea's  shore, 
all  ashes  to  the  taste."  The  apple  has  indeed  entered  largely  into  history 
and  legend.  According  to  some  writera  the  forbidden  fruit  of  Eden  was  a 
kind  of  apple  and  the  pomum  Adajni  in  one's  throat  may  be  accepted  as  a 
record  of  the  old  belief.  "  The  fruit  of  that  forbidden  tree,  whose  mortal  taste 
brought  death  into  the  world,  and  all  our  woe."  Our  readers  too  will  recall 
the  golden  apple  of  discord  that  created  strife  alike  on  high  Olympus  and 
amongst  the  sons  of  men  and  that  led  to  the  fall  of  Troy.  On  the  other  hand  we 
read  of  the  apple  of  perpetual  youth  in  Scandinavian  mythology,  the  food  of  the 
gods  :  and  in  the  "  Arabian  Nights,"  of  the  apples  of  Samarkand  that  would 
cure  all  diseases.  The  apples  of  Istkahar  were  all  sweetness  on  one  side,  all 
bitterness  on  the  other,  while  Sir  John  Mandeville  tells  us  that  the  pigmies  were 
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fed  with  the  odour  alone  of  the  apples  of  Pyban.  Amidst  this  maze  of  fancy 
and  legend  it  would  perhaps  bo  scarcely  fair  to  even  mention  the  more  historic 
apple  that  fell  at  Woolsthorpe  at  the  feet  of  Newton,  and  set  his  mind 
thinking  on  the  problem  of  gravitation.  At  Crete  our  old  Author,  Burton,  finds 
a  plant  called  Alimos  which  it  is  only  necessary  to  chew  to  take  away  all 
sense  of  hunger  for  a  whole  day,  but  this  wonder  pales  before  those  of 
the  Flora  of  Nova  Hispania,  the  country  we  now  call  Mexico.  "  Amongst  the 
Barities  of  Nova  Hispania,  though  there  .  bo  many  Plants  in  it  of  8inguler 
Nature,  is  mentioned  that  which  they  call  Eagney  or  Meto,  said  to  be 
one  of  the  principal :  a  Tree  which  they  both  Plant  and  Dress  as  we  do  our 
Vines ;  it  hath  on  it  40  kinds  of  leaves,  fit  for  several  uses  ;  for  when  they  be 
tender  they  make  of  them  Conserves,  Paper,  Flax,  Mantles,  Mats,  Shoes, 
Girdles  and  Cordage,  upon  them  they  grow  divers  prickles  «o  strong  and  sharp 
that  the  people  use  them  instead  of  Staws."  What  Staws  may  be  we  cannot 
say,  80  we  must  be  content  to  know  that  Meto  thorns  make  a  very  efficient 
substitute  and  are  for  all  practical  purposes  as  good  as  having  the  real  thing. 
'*  From  the  top  of  the- Tree  Cometh  a  Juice  like  Syrrup,  which  if  you  Seeth 
it  will  become  Honey;  if  purified,  Sugar;  the  Bark  of  it  maketh  a  good 
plaister  and  from  the  highest  of  the  Boughs  comes  a  kind  of  Gum,  a  Soveraigne 
Antidote  agaiast  poysons."  The  tree  furnishes  at  once  costume  and  confection, 
antidote  and  rope,  and  we  can  hardly  wonder  at  the  people  of  New  Spain 
Betting  considerable  store  by  it.  Our  book  unfortunately  is  not  illustrated  or 
it  would  be  curious  to  see  the  forms  of  the  forty  leaves  :  we  can  well  imagine 
that  a  plant  suggesting  about  equally  by  its  foliage  the  rose,  palm,  bull-rush, 
buttercup,  cactus,  horse  chestnut  and  thirty-four  other  plants  would  give  our 
botanists  some  little  difficulty  before  it  got  definitely  assig^ned  its  just  place. 

Brazil,  like  Mexico,  is  a  very  large  place  and  a  very  long  way  off,  and 
two  hundred  years  ago  4^e  Royal  Mail  Steam  Packet  Company  was  a  thing  of 
the  far  future,  there  was  therefore  abimdant  room  for  play  of  the  imagination, 
thus  we  read  of  a  kind  of  com  "  which  is  continually  growing  and  always 
ripe ;  nor  never  wholly  ripe,  because  always  growing  **  and  ot  another  plant 
that  yields  so  sovereign  a  balm  that "  the  very  beasts  being  bitten  by  venomous 
Serpents  resort  to  it  for  their  cure.'*  It  is  interesting  amongst  the  other 
strange  wonders,  animal  and  vegetable,  that  are  duly  set  forth,  to  come  across 
a  plant  that  must  be  Very  familiar  to  most  persons,  the  sensitive  plant,  the 
Mimosa  sensitiva  of  Brazil,  though  in  his  description  of  it  our  author  cannot  resist 
an  added  touch  of  the  marvellous,  imputing  to  it  a  power  of  observation  that 
later  writers  would  hesitate  to  confirm,  for  he  says  "  the  herb  Viva  when 
roughly  touched  will  close  the  leaves  and  not  open  them  again  until  the  man 
that  had  offended  it  had  got  out  of  sight. "  We  must  not  however  devote 
more  attention  to  *'  B.  B.  Grent,"  great  as  the  temptation  to  do  so  may  be, 


67 


but  sally  forth  to  pastures  new,  well  persuaded  that  in  the  older  books  of 
trsTels,  herbals,  and  so  forth,  we  shall  find  superabundant  material  available 
to  us.  Before  passing  to  these  we  may  adyantagcously  give  a  few  lines  to  the 
English  Dictionary  of  Henry  Cockeram,  as  he  certainly  produces  Mome  ex- 
traordinary illustrations  of  unn&tural  history.  The  book  was  published  in  the 
year  1655,  and  did  not  profess  to  deal  with  scientific  matters  alone,  but  was, 
to  use  the  author's  own  language,  "  an  interpreter  of  hard  English  words, 
enabling  as  well  ladies  and  gentlewomen,  young  scholars,  clerks,  merchants,  as 
also  strangers  of  any  nation,  to  the  understanding  of  the  more  difficult 
authors  already  printed  in  our  language,  and  the  more  speedy  attaining  of  an 
elegant  perfection  of  the  £!nglish  tongue."  Amongst  these  hard  English 
words  sadly  needing  an  interpretation  wo  will  select  bnt  five  as  a  sample  of 
the  whole.  "  Achemedis,  an  herb  which  being  cast  into  an  army  in  time  of 
battle  canseth  the  soldiers  to  be  in  fear."  This  probably  would  be  some  kind 
of  runner.  "  Anacramseros,  an  herb,  the  touch  thereof  cause th  love  to  grow 
betwixt  man  and  man."  "  Hippiec,  an  herb  borne  in  one's  mouth,  keeps  one 
from  hunger  and  thirst."  "  Ophyasta,  an  herb  dangerous  to  look  on,  and  being 
dmnkc,  it  doth  terrific  the  inside  with  a  sight  of  dreadful  serpents,  that  con- 
demned persons  for  fear  thereof  do  kill  themselves."  "  Gelotaphilois,  an  herb 
dirnnk  with  wine  and  myrrh,  causeth  much  laughter." 

Amidst  the  mist  of  error  some  few  men  declined  to  believe  quite  all  that  they 
were  told  but  exercised  for  themselves  the  right  of  individual  judgment.  The 
book  wo  have  just  referred  to  was  published,  as  we  have  seen,  in  the  year 
1655,  and  abounds  in  strange  imaginings,  yet  five  years  before  this  wo  find  a 
still  better  known  book  "  the  PsoudodoxiaEpidemica,  or  Enquiries  into  very  many 
Beceived  Tenants  and  commonly  Presumed  Truth3 "  of  Dr.  Browne.  The 
list  of  commonly  presumed  truths  he  ventures  to  dispute  is  a  very  long  one 
and  includes  such  items  of  faith  as  that  a  diamond  is  made  soft  if  placed  in 
the  blood  of  a  goat,  that  a  pail  full  of  ashes  will  contain  as  much  water  as  it 
would  without  them,  that  the  two  logs  on  one  side  of  a  badger  are  shorter 
than  the  two  on  the  other  side,  and  so  on.  As  he  approaches  the  vegetable 
kingdom  ho  prefaces  his  remarks  as  follows — "  Wo  omit  to  recite  the  many 
vertues  and  endlesse  faculties  ascribed  unto  plants  which  sometimes  occurre  in 
grrave  and  serious  authors,  and  we  shall  make  a  bad  transaction  for  Truth  to 
concede  a  verity  in  half.  Swarms  of  others  there  are,  some  whereof  our 
future  endeavours  may  discover ;  common  reason  I  hope  will  save  us  a 
labour  in  many  whose  absurdities  stand  naked  in  every  eye,  errors  not  able  to 
deceive  the  Emblem  of  Justice  and  need  no  Argus  to  descry  them.  Herein 
there  surely  wants  ezpurgatory  animadversions  whereby  we  might  strike  out 
great  numbers  of  hidden  qualities,  and  having  once  a  serious  and  conceded 
list  we  might  with  more  ehcounigement  and  safety  attempt  their  Beasons." 


68 


On  turning  to  the  list  of  "  vertnes  "  in  any  old  herbal  we  find,  as  Browne  Bays, 
endlease  faoolties  ascribed  and  many  of  them  of  a  character  that  would,  we 
should  have  imagined  have  been,  during  even  the  darkest  ages,  difficult  or 
impossible  of  credence.  Thus  in  Gerarde's  herbal  published  in  1683,  we  find 
aimongst  our  British  plants  one  available  ""against  the  biting  of  the  Sea- 
dragon,"  two  more  "  a  remedy  against  the  poyson  of  the  sea-hare,"  one, 
against  "  vaine  imaginations,"  another  "  an  especial  remedy  against  the  night- 
mare," and  no  less  than  thirty-eight  preservatives  "against  the  bitings  of 
serpents."  We  will  however  confine  ourselves  to  three  illustrative  instances 
of  the  way  in  which  the  author  of  these  enquiries  into  various  received  be- 
liefs prooeeds  to  demolish  them.  He  says  in  the  first  place  that  "  many  things 
are  delivered  and  believed  of  plants  wherein  at  least  we  cannot  but  suspend. 
That  there  is  a  property  in  Basil  to  propagate  scorpions  and  that  by  the  smeU 
thereof  they  are  bred  in  the  brains  of  men  is  a  belief  much  advanced  by 
Hollerius,  who  found  this  insect  in  the  brains  of  a  man  that  delighted  much  in 
this  smell.  Wherein  besides  that  we  finde  no  way  to  conjpin  the  effect  unto 
tlie  cause  assigned  herein  the  modems  speak  but  timorously,  and  some  of  the 
Ancients  quite  contrarily.  For  according  unto  Oribasius,  physitian  unto 
Julian,  the  Africans,  men  best  experienced  in  poisons,,  affirm  whosoever  hath 
eaten  Basil  although  he  be  stung  with  a  Scorpion  shall  feel  no  pain  thereby  ; 
which  is  a  very  different  effect,  and  rather  antidotally  destroying  than  pro- 
moting its  production."  Pliny  and  other  ancient  writers  mention  the  old 
belief  that  the  bay-tree,  the  tree  of  Apollo,  was  a  preservative  against  thunder, 
or  rather  against  lightning,  hence  Tiberius  and  some  other  of  the  Roman 
Emperors  wore  a  wreath  of  bay  as  an  amulet,  and  in  an  old  English  play 
we  find  the  lines 

"  Beach  the  bays, 
Vl\  tie  a  garland  here  about  his  head 
'Twill  keep  my  boy  from  lightning." 
Brown  discourses  on  the  point  as  follows — "  That  Bayes  will  protect  from  the 
mischief  of  lightning  and  thunder  is  a  quality  ascribed  thereto,  common  with 
the  fig-tree,  eagle,  and  skin  of  a  seale.  Against  so  famous  a  quality  Yicomercatus 
prodnceth  experiments  of  a  Bay-tree  blasted  in  Italy,  and  therefore  although 
Tiberius  for  this  interest  did  wear  a  Laurell  about  his  temples  yet  did 
Augustus  take  a  more  probable  course,  who  fled  under  arches  and  hollow 
vaults  for  protection."      A  most  un-imperial  picture  this,  great  Csasar  de- 
serting his  throne  and  shutting  himself  up  in  his  wine-ceUar  when  he  .heard 
the  distant  rumbling  of  the  coming  storm.     "  If  we  consider  the  three-fold 
effect  of  Jupiter's  Trisulk,  to  bum,  discusse,  and  terebrate,  and  if  that  be  true 
which  is  commonly  delivered,  that  it  will  melt  the  blade  yet  passe  the  scab- 
bard, dry  up  the  wine  jet  leave  the  hog's  head  entire,  though  it  favour  the 
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amulet  it  may  not  spare  ns ;  it  will  be  miwise  to  rely  on  any  preseryative,  'tis 

no  security  to  be  dipped  in  Styx  or  clad  in  the  armonr  of  Ceneus.''' 

The  Man4fake,  a  plant  belonging  to  the  same  natnralbrder  as  the  deadly 

night'Shade,. henbane,  and  thorn  apple,  had  in  the  middle  ages  many  mystio 

properties  assigned  to  it.    The  roots  are  often  forked,  and  when  either  by 

nature  or  art  they  could  be  supposed  to  roughly  resemble  a  man  it  was  looked 

upon  as  a  talisman  securing  good  fortune  to  its  possessor.     The  victories  of 

the  Maid  of  Orleans  oyer  the  English  were  ascribed  to  her  possession  of  a 

mandrake  root.     GJerarde,  writing  in  the  year  1638,  says  that  the  root  is  long, 

and  thick  and  divided  into  two  or  three  parts,  but  as  to  its  resemblance  to  a 

man  **  it  is  no  otherwise  than  ia  the  roots  of  carrots,  parsnips  and  such  like 

forked  or  divided  into  two  or  more  parts,  which  nature  taketh  no  account  of. 

There  hath  been  many  ridiculous  tales  brought  up  of  this  plant,  whether  of  old 

wiues  or  some  runnagate  Surgeons  orphysicke-mongers  I  know  not,  but  sure 

some  one  or  more  that  sought  to  make  themselves  famous  and  skilful  aboue 

others  were  the  first  broachers  pf  that  error.  They  adde  further,  that  it  is  never 

or  very  seldome  to  be  found  growing  naturally  but  under  a  gallows.*    They 

fable  further  and  affirme  that  he  who  would  take  vp  a  plant  thereof  must  tie  a 

dog  there  unto  to  pull  it  up,  which  will  giue  a  great  shreeke  at  the  digging  vp, 

otherwise  if  a  man  should  do  it  he  should  surely  die  in  short  space  after.    All 

of  which  dreames  and  old  wiues  fables  you  shall  from   henceforth   cast 

out  from  your  books  and  memory,  knowing  this  that  they  are  all  and  euery 

part  of  them  false  and  most    untrue^  for  I  my  selfe  and  my  seruants 

also    have    digged    up,    planted     and    replanted   very    many   and    yet 

oould  neuer  peroeiue  shape  of  man.      But  the  idle  drones  that  have  little  or 

nothing  to  do  but  to  eat  and  drink  have  bestowed  some  of  their  time  in 

carving  the  roots  of  Brionie,  which  falsifying  practice  had  confirmed  the 

etTour  amongst  the  simple  and  unlearned  people  who  haue  taken  them  upon 

their  report  to  be  the  true  Mandrakes."     Parkinson  in  like  manner  in  his 

"Theater  of  Plants"  published  in  1640,  writes,  after  describing  the  plant, 

"those  idle  forms  of  the  mandrakes  which  have  beene  exposed  to  view 

publikely  both  in  ours  and  other  lands  and  countries  are  utterly  deoeitfnli 

being  the  work  of  cuning  knaves,  onely  to  get  money  by  their  forgery :  do 

not  misdoubt  of  this  relation  no  more  than  you  would  of  any  other  plant  set 

downe  in  this  booke,  for  it  is  the  plaine  truth  whereon  everyone  may  relie." 

The  cry  of  the  mandrake  is  several  times  referred  to  by  Shakespeare  and 

others  of  our  poets,  thus  in  "  Romeo  and  Juliet"  we  get  the  line  "  shrieks 

likes  mandrakes  torn  out  of  the  earth  "  and  in  the  second  part  of  "  King  Henry 

Vlth,"  Suffolk  exclaims 

''--■-  -  -  "~^ 

*  "It  it  supposed  to  b«a  oreatare  baring  life,  engendered  nnder  the  earth  of  Bome 
dead  person,  pat  to  death  for  murder."— Thomas  Newton  **  Hcrball  to  the  Bible." 
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"  Would  cnrseB  kill,  as  doth  the  Mandrake's  groan." 
Dr.  Browne,  in  his  gallant  crusade  ag^ainst  popular  errors,  says  that  the 
resemblance  of  the  mandrake  to  the  human  form  "  is  a  conceit  not  to  be  made 
out  by  ordinary  inspection,  or  any  other  eyes  than  such  as  regarding  the 
clouds  behold  them  in  shapes  conformable  to  pre-apprehension,"  and  as  to 
the  danger  of  gathering  the  plant,  he  justly  holds  it  "  a  conceit  not  only 
injurious  unto  truth  and  confutable  by*  daily  experience,  but  somewhat 
derogatory  to  tho  providence  of  God  :  That  is,  not  only  to  impose  so  destruc- 
tive a  quality  on  any  plant,  but  conceive  a  vegetable  whose  parts  are  useful 
unto,  many  should  in  the  only  taking  up  prove  mortall  unto  any.  To  think  he 
Buffereth  the  poison  of  Nubia  to  be  gathered,  yet  not  this  to  be  moved.  That 
he  permitteth  arsenick  and  minerall  poisons  to  be  forced  from  the  bowells  of 
the  earth,  yet  not  this  from  the  surface  thereof.  This  were  to  introduce  a 
second  forbidden  fruit  and  inhance  the  first  malediction ;  making  it  not  only 
mortall  for  Adam  to  taste  the  one,  but  capitall  unto  his  posterity  to  eradicate 
the  other."  The  orthodox  way  of  plucking  up  the  mandrake,  was  to  stand 
to  the  windward  of  it  and,  after  drawing  three  circles  round  it  with  a  naked 
sword,  to  dig  it  up  with  one's  face  looking  to  the  west ;  the  shrieks  that  would 
follow  were  in  any  case  a  trial  to  weak  nerves,  and  at  an  earlier  period  were 
held  to  be  fatal  to  the  hearer.  Philip  de  Thann  gives  the  following  stratagem 
as  the  only  available  way  of  becoming,  the  possessor  of  it.  "The  man  who 
is  to  gather  it  must  fiy  round  about  it,  must  take  great  care  that  he  does  not 
touch  it,  then  let  him  take  a  dog  and  let  it  be  tied  to  it,  which  has  been  close 
shut  up,  and  has  fasted  for  three  days,  and  lot  it  be  shewn  bread  and  called 
from  afar.  The  dog  will  draw  it  to*  him,  the  root  will  break,  it  will 
send  forth  a  cry,  and  tho  dog  will  fall  down  dead  at  the  ciy  whioh  he  will 
hear.  Such  vertue  this  herb  has  that  no  one  can  hear  it  but.he  must  always 
die,  and  if  the  man  heard  it  he  wx)uld  directly  die.  Therefore  he  must  stop 
his  ears,  and  take  care  that  he  hear  not  the  cry  lest  he  die,  as  the  dog  will  do 
which  shall  hear  it.  When  one  has  this  root  it  is  of  great  value  for  medicine, 
for  it  cures  of  every  infirmity  except  only  death,  where  there  is  no  help."  Tho 
office  of  the  herbalist  was  no  sinecure  when  such  a  task  could  be  expected  of 
him,  as  great  care  had  to  be  exercised  not  to  touch  the  plant  the  tying  up  of 
the  dog  to  it  must  have  been  particularly  risky,  and  the  consequences  of  the 
dog  maldng  a  premature  rush  for  the  .bread  before  the  man  had  time  to  stop 
his  ears  were  especially  alarming.  The  writings  of  De  Thaun  are  full  of 
interesting  matter,  but  his  great  object  was  to  see  in  nature  figures  and 
symbols  of  religious  truths,  hence  his  narratives  have  often  a  somewhat 
forced  character.  Thus  he  tells  us  that  "  in  India  there  is  a  tree  of  whiqh  the 
fruit 'is  so  sweet  that  the  doves  of  the  earth  go  seeking  it  above  all  things, 
they  eat  the  fmit  of  it,  seat  themselves  in  the  tree,  they  are  in  repose  as  long 
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as  thsjare  sheltered  bj  it.  There  is  a  dragon  in  the  earth  which  makes  war 
on  the  birds,  the  dragon  fears  so  much  the  tree,  that  on  no  account  dare  it 
approach  it  or  tonch  the  shadow,  bnt  it  goes  round  at  a  distance,  and,  if  it 
can,  does  thepi  injcuy.  If  the  shadow  is  to  the  right  then  it  goes  to  the  left, 
if  it  is  to  the  left  the  dragon  goes  to  the  right.  The  doves  have  so  much 
understanding  which  are  above  in  the  tree  when  they  see  the  dragon  go  all 
around,  which  goes  watching  them,  but  it  does  them  no  harm,  nor  will  they 
ever  have  any  harm  as  long  as  they  are  in  the  tree,  but  when  they  leave  the 
tree  and  depart,  and  the  dragon  shall  come  then  it  wiU  kiU  them.  This 
is  a  great  meaaiing,  have  it  in  remembrance."  This  Indian  tree  stands  not 
Qbscurely  for  the  Saviour  of  the  world,  while  the  doves  are  his  faithful  ones 
sheltered  in  him  from  the  wiles  of  the  Evil  one.  When  we  read  story  after 
story  all  equally  apropos^  we  cannot  help  feeling  that  a  pious  fraud  has  now 
and  then  been  indulged  in,  and  the  comely  whole  has  been  attained  by  a  little, 
judicious  pruning  in  one  direction,  and  a  little  forcing  in  tmother,  and  thus 
we  lose  faith  in  them  at  least  as  examples  of  the  current  beliefs  of  our 
forefathers. 

In  the  South  Kensington  Museum  may  .be  seen  a  picture  by  Francis 
Danby,  bearing  the  title  of  "  the  Upas  tree  of  the  Island  of  Java."  The 
whole  picture  is  exceedingly  dark,  but  one  can  just  discern  in  the  centre  of 
it  the  form  of  a  tree,  and  around  this  are  human  bodies  and  skeletons.  The 
myth  of  the  upas  has  been  created  on  the  very  smallest  data,  and  furnishes  a 
striking  example  of  how  great  a  structure  of  error,  not  to  say  gross  and  wilful 
exaggeration,  can  be  reared  on  a  basis  of  truth.  The  neighbourhood  of  the 
tree  is  unhealthy,  not  on  account  of  any  thing  in  the  tree  itself,  but  because 
it  grows  in  the  hot  and  humid  valleys  of  Java,  rank  with  malaria  and  fever. 
A  Dutch  physician,  named  Foersch,  published  in  1783,  a  narrative  of  his  visit 
to  the  island,  and  amongSt  his  wild  statements  we  find  that  where  the  upas  grows 
"  not  a  tree  or  blade  of  grass  is  to  be  found  in  the  valley  or  the  surrounding 
mountaios,  not  a  bird,  beast,  reptile,  or  living  thing  lives  in  its  neighbour- 
hood." He  adds  that  "  on  one  occasion  1,600  refugees  encamped  within  14 
miles  of  it,  and  all  but  300  died  within  two  months:"  this  might  easily  arise 
from  the  malarial  vapours,  but  his  picture  of  the  tree  standing  in  the  midst 
of  the  desolation  it  had  itself  created  is  utterly  at  variance  with  the  facts. 
So  far  from  it  being  the  case  that  nothing  prospers  in  its  neighbourhood,  it  ii 
found  in  the  midst  of  the  rich  vegetation  of  the  tropics,  while  the  birds  perch 
in  its  ample  branches^  and  the  wild  beasts  prowl  beneath  them.  So  far  is  it  from 
being  the  case,  to  quote  one  of  our  own  poets,  that  "  Fierce  in  dead  silence  on 
the  blasted  heath  fell  upas  sits,  the  hydra  tree  of  death," — ^the  last  relic  of  the 
marvellous  is  gone,  when  we  recall  the  fact  that  thousands  of  holiday-makers 
have  passed  harmlessly  through  the  hot-houses  at  Kew,  where  a  specimen  of 
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the  plant  may  be  seen,  and  that  the  refugees  from  London  more  or  less  per- 
manently encamped  within  a  mile  or  two  of  it  have  so  far  escaped  damage 
from  its  proximity.  The  npas  belongs  tp  the  same  family  as  the  invaluable 
breadfruit  and  cow-tree,  but  instead  of  possessing  their  beneficent  properties 
yields,  when  wounded,  a  thick  milky  fluid  of  a  very  poisonous  nature,  and 
which  is  employed  by  the  natives  on  their  arrows  and  spear-heads  with  deadly 
effect. 

The  first  published  account  of  the  Upas  tree  will  be  fbund  in  De  Brys 
"  India  Orientalis,"  but  the  scanty  particulars  of  the  earlier  author  become 
considerably  Amplified  in  Sir  Thomas  Herbert's  book  of  travels,  published  in 
London  in  the  year  1634  and  entitled  "  Relations  of  some  yeares  Travaile." 
A  little  later  on,  in  1688  we  find  the  tree  again  referred  to  in  the 
"Description  historique  du  Royaume  de  Maca^ar"  of  Father  Gervaise. 
The  author  who  had  really  resided  in  Macassar  for  several  years  affirms  that 
the  mere  touch  or*  smell  of  some  of  the  poisons  produced  by  the  natives  is 
sufficient  to  .produce  death,  and  one  of  the  most  deadly  of  these  was  said  by 
him  to  be  produced  from  the  sap  of  the  Upas.  He  tells  us  that  airows 
dipped  in  this  juice  were  as  fatal  in  their  effects  twenty  years  afterwards  as 
at  their  first  preparation.  In  Kcempfer's  book,  published  in  the  year  1712, 
we  have  the  plant  again  described ;  a  large  mixture  of  fable  is  at  once 
apparent,  but  much  of  this  he  gives  on  the  authority  of  the  natives,  and  he 
takes  occasion  to  express  his  strong  doubts  of  their  veracity.  According  to 
him,  or  them,  the  collection  of  the  sap  is  attended  with  imminent  peril,  for  not 
only  must  the  seeker  after  the  tree  penetrate  far  into  places  infested  with  wild 
beasts,  but  he  must,  when  he  has  found  the  object  of  his  search,  be  careful 
U>  pierce  it  on  the  side  from  whence  the  wind  blows,  or  he  would  quickly  bo 
suffocated  by  the  noxious  effluvia  given  forth  when  the  tree  is  wounded. 

"  Lo !  from  one  root,  the  envenomed  soil  below, 

A  thousand  vegetative  serpents  grow ; 

In  shining  rays  the  scaly  monster  spreads 

O'er  ten  square  leagues  his  far  diverging  heads ; 

Or  in  one  trunk  entwists  his  tangled  form, 

Looks  o'er  the  clouds 'and  hisses  in  the  storm. 

Steeped  in  fell  poison,  as  his  sharp  teeth  part, 

A  thousand  tongues  in  quick  vibration  dart ; 

Snatch  the  proud  eagle  towering  o'er  the  heath. 

Or  pounce  the  lion,  as  he  stalks  beneath ; 

Or  strew,  as  marshall'd  hosts  contend  in  vain. 

With  human  skeletons  the  whitened  plain." 
Apart  from  the  evil  influence  exerted  on  Europeans  by  climatic  and  miasmatic 
drawbacks,  the  mountain  of  mystery  that  has  been  rea^d  around  the  dread 
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name  of  Upas  has  but  little  foundation  in  fact.  Its  juice  is  very  plentifully 
yielded  and  is  of  a  yirnlently  poisonous  character  and  even  its  smell  is 
injurious.  In  clearing  ground  near  the  Upas  the  natives  dread  to  approach 
it  on  this  account,  but  unless  the  trunk  is  severely  wounded  or  the  tree  felled 
the  injurious  eifects  are  in  the  imagination  only,  and  the  tree  may  be 
approached  or  ascended  with  impunity. .  The  Upas  is  one  of  the  largest  of 
the  forest  trees  of  Java,  and  it  is  surrounded  as  other  trees  are  with  the  usual 
sturdy  vegetation  of  the  tropical  wilderness. 

In  Persia  we  are  told  there  is  a  plant,  the  Kerzoreh  flower,  that  loads  the 
air  with  deathly  odour,  and  that  if  a  man  inhales  the  hot  south  wind  that  passes 
over  these  flowers  during  June  and  July  it  kills  him.  Moore,  in  his 
Poem  of  ''  the  Veiled  Prophet  of  Khorassan "  alludes  to  this  belief  in  the 
lines, — 

"  With  her  hands  clasp*d,  her  lips  apart  and  pale, 
The- maid  had  stood,  gazing  upon  the  veil, 
From  whence  these  words,  like  south  winds  through  a  fence 
Of  Eerzrah  flowers,  came  filled  with  pestilence." 
Another  article  of  faith  with  our  ancestors  was  the  goose-tree  or  Barnacle 
tree.  Oerarde,  for  example,  in  his  history  of  plants  gives  an  illustration  of  it  in  all 
good  faith,  a  branch  bearing  barnacles  and  by  its  side  a  barnacle  goose. 
Following  however  the  plan  we  have  adopted  throughout  of  going  directly  to 
the  fountain-head,  Gerarde  shall  give  us  his  own  description  of  this  wonder 
of  Nature.  We  may,  however,  point  out  before  doing  so  that  the  error  arose 
from  a  near  resemblance  of  two  distinct  words  suggesting  that  there  must 
be  an  identity  of  nature  in  the  things  so  named.  .  A  common  kind  of  shell  was 
in  the  middle  ages  called  pemacula  while  the  Solan  goose,  in  France  called 
the  bamache,  was^the  bemacula.  Both  words  being  popularly  corrupted  into 
barnacle  it  was  natural  that  the  two  things  should  bo  considered  as  identical. 
Oerarde  saves  this  crowning  wonder  until  the  end  of  his  book,  and  then  dis- 
courses as  follows  concerning  it — "  Hauing  trauelled  from  the  grasses  growing 
in  the  bottom  of  the  fenny  waters,  the  woods,  and  mountaines,  euen  vnta 
Libanus  it  selfe ;  and  also  the  sea,  and  bowels  of  the  same,  wee  are  arriued  at 
the  end  of  our  Historie :  thinking  it  not  impertinent  to  the  conclusion  of  the 
same,  to  end  with  one  of  the  maruells  of  this  land  (we  may  say  of  the  world). 
The  historie  whereof  to  set  forth  according  to  the  worthinesse  and  raritie 
thereof  would  not  only  require  a  large  and  peculiar  volume,  but  also  a  deeper 
search  into  the  bowels  of  nature  than  mine  intended  purpose  wil  suffer  me  to 
wade  into,  my  sufficience  also  considered  ;  leaning  the  historie  thereof  rough 
hewon  unto  some  excellent  men,  learned  in  the  secrets  of  nature,  to  be  both 
fined  and  refined  :  in  the  meantime  tskke  it  as  it  falleth  out,  the  naked  and 
bare  truth,  though  vnpolished.      There  are  found  in  the  North  parts  of 
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BcotUnd  and  the  Islands  adiacient,  called  Orchades,  certain  trees  whereon  do 
grow  ceriaine  shells  of  a  white  colonr  tending  to  rosset,  wherein  are  contained 
little  lining  creatures,  which  shells  in  time  of  matnritie  do  open,  and  out  of 
them  do  grow  those  little  lining  things,  which  falling  in  the  water  do  become 
f owles,  which  we  call  Bamakles ;  in  the  North  of  England  trant  geese,  and  in 
Lancashire  tree  geese ;  bnt  the  othx^r  that  do  fall  vpon  the  land  perish  and 
come  to  nothing.  Thns  much  by  the  writings  of  others,  and  also  from  the 
months  of  people  of  those  parts,  which  may  very  well  accord  with  truth. 

Bnt  what  onr  eyes  have  secne  and  hands  hano  touched  we  shall  declare. 
There  is  a  small  Island  in  Lancashire  called  the  pile  of  Foulders,  wherein  are 
found  the  broken  pieces  of  old  and  bruised  ships,  some  whereof  have  been 
cast  thither  by  Shipwracke,  and  also  the  trunks  and  bodies  with  the 
.  branches  of  old  and  rotten  trees  cast  up  there  likewise ;  whereon  is  found  a 
certain  spume  or  froth  that  in  time  brccdeth  mto  certain  shels  in  shape  like 
those  of  the  Muskle,  but  sharper  pointed  and  of  a  whitish  colour,  wherein  is 
'  contained  a  thing  in  forme  like  a  lace  of  silke  finely  wouon  as  it  were  together, 
one  end  thereof  is  fastened  vnto  the  belly  of  n  rude  masse  or  lumpe,  which 
in  time  conimeth  to  the  shape  and  forme  of  a  Birdc.  When  it  is  perfectly 
formed  the  shell  gapeth  open  and  the  first  thing  that  appeareth  is  the 
foresaid  lace  or  string ;  next  come  the  legs  of  the  bird  hanging  out,  and  as  it 
gfroweth  greater  it  openoth  the  shell  by  degrees  til  at  length  it  is  all  come 
forth  and  hangeth  onoly  by  the  bill ;  in  short  space  after  it  commeth  to 
full  matnritie  and  fallcth  into  the  sea,  where  it  gathercth  feathers 
and  groweth  to  a  fowle  bigger  than  a  Mallard  and  lesser  than  a  goose, 
hauing  blacke  legs,  and  bill  and  beake,  and  feathers  blacke  and  white  spotted 
in  such  manner  as  is  our  magpie,  which  the  people  of  LanCiashire  call  by  no 
other  name  than  a  tree  gooso :  which  place  aforesaid  and  all  thoso  parts 
adioining  do  so  much  abound  therointh  that  one  of  the  best  is  bought  for  three 
pence.  For  the  truth  hereof,  if  any  doubt,  may  it  please  them  to  repaire  unto 
mo,  and  I  shall  satisfie  thom  by  the  testimonie  of  good  witnesses. 

Moreover  it  would  sceme  that  there  is  another  sort  hereof ;  the  historie 
of  which  is  true  and  of  mine  owne  knowledge  :  for  trauelling  vpon  the  shore 
of  our  English  coast  betweene  Doner  and  Rumney,  I  found  the  tranke  of  an 
olde  rotten  tree,  which  (with  some  helpc  that  I  procured  by  fishermen's 
wives  that  were  there  attending  their  husbands  returne  from  the  sea)  we 
drew  out  of  the  water  upon  dry  land  :  vpon  this  rotten  tree  I  found  growing 
many  thousands  of  long  crimson  bladders,  in  shape  like  vnto  puddings  newly 
filled,  which  were  very  clear  and  shining :  at  the  nether  end  whereof 
did  grow  a  shell  fish  fashioned  somewhat  like  a  small  Muskle,  but  much 
whiter,  resembling  a  shell  fish  that  groweth  vpon  the  rokes  about  Gamsey  and 
Garsey,  called  a  lympit.    Many  of  these  shells  I  brought  with  me  to  London, 
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which  after  I  had  opened  I  found  in  them  lining  things  without  form  or 
shape :  in  others  which  were  nearer  come  to  ripeness  I  found  lining  things 
that  were  very  naked,  shaped  like  a  bird  :  in  others  the  birds  couered  with 
soft  downe,  the  shell  halfe  open  and  the  bird  ready  to  fall  out,  which  no 
doubt  were  the  fowles  called  Bamakles.  I  dare  not  absolutely  avouch  euery 
circumstance  of  the  first  part  of  this  history  concerning  the  tree  thatbeareth 
those  buds  aforesaid,  but  will  leave  it  to  a  further  consideration,  howbeit  that 
which  I  have  seen  with  mine  eyes  and  handled  with  mine  hands,  I  dare 
confidently  avouch  and  boldly  put  down  for  veritie. 

They  spawn  as  it  were  in  March  and  Aprille :  the  geese  are  formed  in 
May  and  June  and  come  to  fulnesse  of  feathers  in  the  moneth  after. 

And  thus  hauing  through  Grod's  assistance  discoursed  somewhat  at  large 
of  Grasses,  Herbes,  Shrubs,  Trees,  and  Mosses,  and  certain  Excrescences  of 
the  earth,  with  other  things  more  incident  to  the  historie  thereof,  we  conclude 
and  end  our  present  volume  with  this  wonder  of  England.  For  the  which 
Gk)d's  name  be  ever  honored  and  praised." 

We  extract  the  foregoing  from  the  first  edition  of  "  Gferarde's  Historie 
of  Plants,"  published  in  1597.  Afjer  his  death  Thomas  Johnson,  "  Citizen 
and  Apothecarie  of  London "  brought  out  another  edition  in  1633,  and  he 
adds  the  following  note  to  Gterarde's  statement : — "The  Bamakle,  whose 
fabulous  breed  my  Author  here  sets  downe,  and  diners  others  haue  also 
delieured,  were  found  by  some  Hollanders  to  haue  another  originall,  and  that 
by  egges,  as  other  birds  haue ;  for  they  in  their  third  voyage  to  finde  out  the 
North  East  passage  to  China  and  the  Moluccos  about  the  eightieth  degree  and 
eleven  minutes  of  Northerly  latitude,  found  two  little  islands,  in  the  one  of 
which  they  found  abundance  of  these  geese  sitting  upon  their  egges,  of  which 
they  got  one  goose  and  tooke  away  sixty  egges." 

Parkinson,  in  his  "  Theater  of  Plants,"  published  in  1640,  gives  a  picture 
of  a  barnacle  tree  growing  by  the  sea  shore,  and  several  geese  swimming 
beneath  it,  at  the  end  of  the  description  of  the  14th  tribe  of  plants,  "  Mazish 
Water,  and  Sea  Plants,  with  Mosses  and  Mushromes." 

Though  the  insertion  of  the  wood  cut  would  give  one  at  a  casual  glance 
the  impression  that  he  was  a  believer  his  comments  are  sufficiently  indicative 
of  his  state  of  mind.  "  To  finish  this  treatise  of  sea  plants  let  me  bring  this 
admirable  tale  of  untruth  to  your  consideration,  that  whatever  hath  formerly 
beene  related  concerning  the  breeding  of  these  Bamakles  to  be  from  shels 
growing  on  trees,  &c.  is  utterly  erroneous,  their  breeding  and  hatching  being 
found  out  by  the  Dutch  and  others  in  their  navigations  to  the  Northward, 
as  that  third  of  the  Dutch  in  Anno  1536  doth  declare."  As  Oerarde's  book 
was  published  after  the  Dutch  narrative,  we  can  only  conclude  that  he  either 
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had  not  seen  it  or  that  he  is  one  more  illnstration  of  the  old  saying  that  "  A 
man  oonvinced  against  his  will,  remains  the  same  opinion  still." 

In  Monster's  Cosmography,  a  book  which  was  aeyeral  times  reprinted 
between  1550  and  1570,  we  find  an  illnatration  of  the  wonderful  goose-yielding 
tree.  Mnnster  disconrses  as  follows  on  the  matter — "  In  Scotland  are  found 
trees,  the  fruit  of  which  appears  like  a  ball  of  leaves.  This  fruit,  falling  at 
its  proper  time  into  the  water  below,  becomes  animated  and  turns  to  a  bird 
which  they  call  the  tree-goose.  This  tree  also  grawa  in  the  island  of  pomona, 
not  far  distant  from  Scotland  towards  the  north."  Saxo  Grammaticus,  another 
old  oosmographer,  also  mentions  this  tree.  Aeneas  Sylvius  notices  it  too ;  he 
says  "  We  have  heard  that  there  was  a  tree  formerly  in  Scotland,  which 
growing  by  the  margin  of  a  stream  produced  fruit  of  the  shape  of  ducks ;  that 
such  fruit,  when  nearly  ripe,  fell,  some  into  the  water  and  some  on  land. 
Suoh  as  fell  on  land  decayed,  but  such  as  fell  into  the  water  quickly  became 
animated,  swimming  below,  and  then  flying  into  the  air  with  feathers  and 
wings.  When  in  Scotland,  having  made  diligent  enquiry  concerning  this 
matter  of  King  James,  we  found  that  the  miracle  always  kept  receding : — This 
wonderful  tree  is  not  found  in  Scotland  but  in  the  Orcadian  isles."  Aeneas 
Sylvius,  afterwards  better  known  to  the  world  as  'Pope  Pius  II,  visited 
Scotland  in  the  year  1448.  His  book  is  in  the  Latin  tongue.  William  Turner, 
one  of  the  earliest  writers  on  Ornithology,  describes  the  Bemacle  goose  as 
being  produced  from  * 'something  like  a  fungus  growing  from  old  wood  lying  in 
the  sea."  He  quotes  Giraldus  Cambrensis  as  his  authority  for  the  statement, 
but  says  he,  "  as  it  seemed  not  safe  to  popular  report,  and  as,  on  account  of 
the  singularity  of  the  thing  I  could  not  give  entire  credit  to  Giraldus,  I,  when 
thinking  of  the  subject  of  which  I  now  write,  asked  a  certain  clergyman, 
named  Octavianus,  by  birth  an  Irishman,  whom  I  knew  to  be  worthy  of 
credit,  if  he  thought  the  account  of  Giraldus  was  to  be  believed.  He  swearing 
by  the  gospel,  declared  that  what  Giraldus  had  written  about  the  generation  of 
this  bird  was  most  true ;  that  he  had  himself  seen  and;  handled  the  young 
unformed  birds,  and  that  if  I  should  remain  in  London  a  month  or  two  he 
would  bring  me  some  of  the  brood."  InLobel  and  Pena's  "Stirpium  Adversaria 
Nova,"  published  in  London  in  1570,  there  is  a  figure  of  the  *'  Britannica 
Concha  Anatif era  "  growing  on  a  stem  from  a  rock,  while  beneath,  in  the  water, 
ducks  are  swimming  about.  In  his  description  the  writer  refers  to  the 
accepted  belief  in  such  a  bird  but  declines  expressing  an  opinion  of  his  own 
until  he  shall  have  h^  an  opportunty  of  visiting  Scotland  and  judging  for 
himself.  Ferrer  de  Valcebro,  a  Spanish  writer  who  wrote  a  book  on  birds  *  in 
1680,  tells  the  stoiy  of  the  production  from  a  tree  of  a  bird  he  calls  the  Barliata, 

*  "£1  Gobiemo  general  haUado  en  las  Aves." 
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and  lectiu^s  his  coontrymon  Bonndly  at  their  want  of  belief  and  more  than 
inaino&tes  that  it  is  not  so  much  a  want  of  faith  really  as  a  contemptible 
jealousy  because  the  wonder  is  not  found  on  Spanish  soil. 

We  should  have  been  glad  to  have  dipped  into  that  quaint  old  black  letter 
treatise  of  the  year  1557)  the  "  Joyfull  newes  out  of  the  new  foimde  world, 
wherein  is  declared  the  rare  and  singular  yertues  of  diverse  and  sundry 
herbes,  trees,  oyles,  plantes,  and  stones,"  by  Dr.  Monardus  of  Seville,  and 
dwelt  for  awhile  on  "  the  most  excellent  hearbe  Escuecomera,"  and  others 
almost  equaUy  worthy  of  regard  if  only  time  would  allow. 

We  have  said  nothing  of  the  fern  seed  that  makes  its  bearer  invisible, 
a  belief  handed  down  to  us  by  Shakespeare  and  other  old  writers ;  nor  of 
'*  the  hindering  knot  grass,"  nor  of  the  immortal  amaranth,  "  a  flower  which 
once  in  Paradise,  fast  by  the  tree  of  life,  began  to  bloom,  but  soon  for  man's 
offence  to  Heaven  removed."  The  legend  of  the  quivering  aspen  goes 
untold,  and  the  virtues  of  hemp  seed,  and  the  shrew  ash  must  likewise 
remain  here  unchronioled,  for  the  field  open  to  us  is  boundless,  and  the 
difficulty  indeed  is  to  know  how  to  stop.  In  pity  to  my  hearers  I  will  en- 
deavour to  overcome  that  .difficulty,  for  I  can  well  understand  that  though 
I  may  be  able  to  get  easily  together  the  materials  for  a  dozen  such  rambling 
papers  as  the  present,  my  audience  would  much  prefer  to  have  this  wealth 
of  materials  by  instalments. 

ILLUSTEATIONB. 

Nos.  I,  2,  and  3  are  all  examples  of  the  barnacle  goose  tree,  the  first  is 
from  Munster's  book,  the  "  cosmography ;  "  the  second,  from  Parkinson's 
'*  Theatrum  Botanicum,"  and  the  third,  from  Gterardes  "  Historic  of  plants." 
The  fourth  illustration,  the  unyielding  palm  tree,  is  taken  from  the  frontispiece 
of  the  "  Eikon  Basilike,  or  Portraiture  of  his  Sacred  Majestic  in  his  Solitude 
and  Sufferings ; ''  1640. 
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ROTIFERS. 
BY  DR.  HUDSON. 


There  was  a  large  gathering  in  the  Bradleian  on  Saturday,  March  lUh,  to 
hear  Dr.  HncUon,  of  Clifton,  who  is  perhaps,  next  to  Mr.  (rosse,  the  greatest 
liying  anthority  on  this  familj  of  microscopic  creatures,  deliver  his  lecture  to  the 
Natural  History  Society.  The  subject  was  well  calculated  to  stimulate 
curiosity,  and  the  lecturer  thoroughly  caught  his  audience  by  his  amusing 
comments  on  what  he  showed  them,  and  striking  interpretations  of  the  maryels 
these  little  animals  exhibit.  One  of  the  chief  charms  of  Natural  History  lies 
in  the  fact  that  the  merest  tyro  in  its  service  seems  to  find  himself  carried  in 
a  trice  to  the  very  confines  of  fairy-land,  and  one  peep  through  the  microscope 
reveals  a  whole  universe  of  hitherto  unsuspected  neighbours. 

See  through  this  air,  this  ocean,  and  this  earth, 

All  matter  quick  and  bursting  into  birth ! 

Above  how  high  progressive  life  may  go  ! 

Around  how  wide,  how  deep  extend  below  ! 
There  is  a  spell  hanging  about  the  very  name  of  Rotifer.  How  is  it  written  ? 
What  doos  it  mean  ?  Transformed  into  wheel-animalcule,  it  is  more  puzzling 
still  and  sounds  uncanny.  Well,  few  could  have  heard  Dr.  Hudson  without 
having  some  of  their  queries  finally  set  at  rest,  and  withal  their  curiosity  keenly 
quickened.  His  words  seemed  to  set  before  the  imagination  a  boundless  field 
for  research,  a  world  where  nothing  is  strange,  and  mundane  experience  wholly 
at  fault,  and  a  study  where  true  devotion  and  energy  can  win  lasting  fame. 

The  lecturer  was  particularly  successful  in  ushering  his  hearers  into  this 
romantic  clime  without  any  of  the  pscndo-scientifio  jolts  and  jars  usual  in  the 
transit.  The  gas  disappeared  and  we  settled  down  for  our  travel,  and  as  the 
curtain  drew  aside  before  -each  picture,  we  woke — if  counter  attractions 
proved  not  too  strong — to  a  vision  of  sunshiny  lands  peopled  with  fantastic 
shapes  and  heard  of  things  scarce  dreamt  of  in  our  philosophy.  In  Rotifer- 
land  things  are  not  what  they  should  be,  and  to  expect  such  a  thing  is  the 
attribute  of  no  true  student  of  Nature.  These  small  creatures,  some  fiftieth 
of  an  inch  in  length,  swim,  but  it  is  with  their  hair :  they  bite,  but  their  jaws 
lie  in  their  stomachs,  and  beat  on  an  anvil  like  sledge-hammers  ;  they  see,  but 
with  one  eye  in  their  necks,  and  that  a  red  one ;  they  work  and  build,  but  it 
is  with  tkeir  noses  and  hair.  They  roam  freely  about,  or  prefer  to  creep ; 
they  jump  and  dart,  or  take  to  a  quiet  and  settled  life  in  a  house  manufactured 
round  about  themselves  out  of  the  debris  of  their  food.  Some  are  encased 
in  transparent  shells  of  gUttering  mail,  others  wear  no  armour,  and  others  live 
in  clear  or  opaque  tube-dwellings.  Some  are  vegetarians,  others  camivorous 
in  their  tastes :  above  all  there  is  here  a  body  politic  where  women  monopolise 
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life  and  its  emoluments,  shonldering  their  partners  ont  of  the  straggle  into  a 
mean  and  brief  existence,  tolerated  only  for  the  sake  of  f utnre  generations. 
Sans  teeth,  sans  eyes,  sans  taste,  sans  everything. 
By  the  aid  of  cleverly  constructed  diagrams  proof  was  given  of  many  of 
these  marvels,  and  there  was  a  peculiar  charm  in  listening  to  Dr.  Hudson's 
modest  references  to  little  incidents  in  their  first  observation  or  discovery  by 
himself,  which  spoke  of  perseverance  rewarded  or  of  difficulties  surmounted 
with  triumph.  His  pictures  were  cut  out  of  thick  opaque  paper,  the  apertures 
covered  with  tissue  paper  suitably  tinted  and  shaded  with  the  brush,  and  the 
whole  fastened  on  a  frame  and  set  in  front  of  a  strong  light  in  a  box  behind, 
80  that  the  concentrated  effect  was  most  vivid.  First  we  saw  a  typical  species, 
Braohionus  rubens,  a  sort  of  portly  pitcher  with  a  hairy  rim,  and  bearing  on 
either  side  in  front  the  peculiar  semicircular  ciliated  lobes,  whose  apparent 
revolutions,  as  the  hairs  rise  and  fall  into  and  out  of  focus,  give  the  family  its 
name.  This  monster  served  as  the  text  for  some  remarks  on  the  internal 
economy  of  these  creatures.  As  transparent  as  in  the  landscape  of  a  micro- 
scope was  seen  the  scaly  envelope,  like  the  shell  of  a  tortoise  armed  with  a 
wreath  of  flexible  spines — the  internal  jaws  above  a  most  aldermanic  stomach, 
with  a  pair  of  attendant  glands — the  vessels  for  keeping  up  a  constant  ebb 
and  flow  of  water  in  the  cavity  of  the  body — and  lower  down  the  ovary,  two 
eggs  from  which  were  seen  dangling  like  John  Gilpin's  two  stone  bottles  on 
either  side  of  the  creature's  tail.  The  latter  is  a  flexible  and  telescopic  apparatus, 
reminding  one  somewhat  pf  an  elephant's  trunk,  capable  of  secreting  a  gum 
which  attaches  at  its  owner's  will  to  water  plants  or  other  objects,  even  such  as  a 
smooth  glass  slide.  Hydatina  senta  was  a  rough  creature  whose  tastes  are 
cannibalic  and  his  appetite  for  Euglena  viridis  has  been  compared  to  that  of  a 
codfish  for  sprats.  His  green  stomach  revealed  the  terrible  tale.  Another 
species,  Pedalion  mirum.  Dr.  Hudson's  own  discovery,  is  as  disturbing  to 
orderly  minds  as  a  white  crow  or  a  black  swan  in  the  history  of  science,  for 
unlike  its  fellows  it  has  developed  limbs,  six  in  number,  one  being  of  abnormal 
length,  and  resembles  a  large  water-flea ;  the  lecturer  also  found  the 
diminutive  male  though  he  is  only  allowed  a  quarter  of  an  hour's  existence. 
The  common  kind.  Rotifer  actinurus,  to  be  found  in  every  tank  or  gptter-bed, 
must  not  be  omitted.  It  is  enabled  to  resist  the  effects  of  long  drought,  and 
can  be  kept  for  years  as  dry  to  all  appearance  as  dust.  Myriads  of  these 
temporary  mummies  must  be  carried  in  this  state  through  the  air,  and  one 
drop  of  water  restores  them  to  full  activity.  Strange  to  say  the  male  is  at 
such  a  discount  in  this  species  that  he  has  never  yet  been  seen.  We  would  fain 
recal  points  of  interest  in  the  life  of  CEcistes  or  of  the  Linuiias,  which  love  to 
infest  Homwort  and  other  plants  with  their  brown  tubes— of  Melicerta,  the 
tiniest  perhaps  of  bricklayers-— of  the  socially  minded  Conochilos,  where  one 
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shield  encloses  a  whole  colony,  adherent  by  their  tails,  or  of  Lacinularia  where 
the  indiyidnals  stand  out  like  rays  of  a  star  from  the  point  to  which  they 
cluster.  Lastly  came  the  yoracions  Floscnles  with  their  umbrella-like  months, 
among  the  most  beantif  al  of  the  genns,  bnt  not  always  the  strictest  observers 
of  temperance  and  propriety  in  the  matter  of  food,  and  finally  the  rare 
Stephanoceros,  the  g^m  of  all,  with  its  crown  of  five  tapering  tentacles,  with 
their  tnf  ts  of  cilia. 

The  lecturer  also  alluded  to  many  interesting  problems  suggested  by 
these  animals.  There  is  a  grand  difficulty  on  the  subject  of  their  classification. 
It  is  generally  agreed  that  they  belong  to  the  Articulate  series,  though  formerly 
owing  to  their  small  size  ranked  with  the  Infusoria.  But  whether  in  this 
series  they  should  be  classed  with  the  Crustacea  such  as  Lobsters  and  Crabs, 
or  as  Prof.  Huxley  argues,  with  the  worms  or  Annelids,  is  very  hard  to  say. 
That  some  species  possess  limbs  seems  to  militate  against  the  latter  theory. 
It  is  clearly  much  easier  to  say  what  a  Rotifer  is  not  than  what  it  is,  as  there 
18  scarcely  any  one  feature,  not  eyen  the  typical  wheels,  constant  throughout 
the  group. 

Another  point  was  the  presence  of  parasites  even  in  these  little  animals. 
Like  the  tiny  water  Hydras  they  often  afford  a  happy  hunting  ground  to  such 
unwelcome  but  apparently  not  injurious  guests.  Specimens  occur  infested  with 
gregarinae,  the  curious  animal  so  often  found  in  the  intestines  of  worms  and 
insects,  possibly  only  a  phase  in  the  life-history  of  some  higher  organism. 

Finally  we  would  add  a  word  about  the  microscope,  hints  for  the  use  of 
which  Dr.  Hudson  repeatedly  gaye.  All  the  wonders  heard  on  Saturday  are 
but  a  tithe  of  the  maryels  of  its  enchanting  land.  The  lecture  was  but  as  if 
a  member  of  the  ornithological  section  were  to  discourse  on  swallows,  or  of 
the  Botanical  on  nettles.  We  know  of  many  a  pond  hard  by  our  dwellings, 
8uoh  as  the  lecturer  described,  capable  of  binding  any  one  initiated  into  its 
secret,  with  an  indissoluble  spell.  There  are  few  who  seek  this  initiation,  for 
its  charms  grow  only  with  growing  knowledge ;  once  sought,  however,  it  ia 
nerer  repented  of  or  laid  aaide. 

P. 
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Fortification  in  some  form  or  another  is  as  early  as  fighting  itself,  and  the 
earliest  form  was  the  most  natural,  the  one  that  amid  all  changes  has  survived 
to  the  present  day.  The  natural  protection  against  weapons  was  an  earthen 
bank,  high  enough  at  least  to  cover  a  man  lying  down  behind.  Hence  the 
term  ''parapet"  (Italian  para^  against;  petto,  breast).  (Belies  of  snch 
intrenchments  are  found  so  commonly  everywhere  that  it  is  only  necessary  to 
mention,  for  our  immediate  interest,  the  earthworks  scattered  so  plentifully 
over  our  own  downs).  But  as  the  lying  position  is  not  so  convenient  either 
for  shooting  or  for  defence  against  assault  as  the  standing,  the  embankment 
was  made  high  enough  to  protect  a  man  standing,  and  then  raised  even  a 
little  higher,  so  as  to  cover  him  completely. 

The  earth  thrown  out  to  make  the  parapet  necessarily  forms  a  trench, 
which  makes  an  additional  defence  on  the  outside.  So  here  we  have  the 
rudimentary  fortification — a  ditch  made  as  deep  as  possible  in  the  time  at 
disposal,  and  a  bank  correspondingly  high.  But  if  the  bank  is  above  the 
height  of  a  man,  he  must  bo  enabled  to  fire  over  the  crest  by  means  of  a  step 
made  along  the  interior:  this  is  called  the  banquette.  Standing  on  it  the 
soldier  directs  his  aim ;  and  by  stepping  down  after  the  shot  is  completely 
protected.  ["Rampart"  generally  means  the  lower,  'parapet'  the  higher 
part  of  the  embankment.]  Though  these  form  the  elements  of  all 
fortifications,  they  are  in  themselves  insufficient  to  withstand  a  determined 
attack  in  superior  force ;  hence  further  obstacles  are  necessary,  and  the 
science  of  fortification  largely  consists  in  the  development  vf  these 
additional  hindrances.  The  principal  and  universal  one  is  the  glacis  or 
sloping  approach  to  the  top  of  the  ditch,  so  contrived  that  the  slope  shall  be 
as  nearly  as  possible  a  prolongation  of  the  superior  slope  or  plongie  of  the 
parapet.  Its  object  is  (a)  to  keep  the  enemy  under  fire  for  as  long  a  time  as 
possible  J  hence  it  is  quite  clear  of  trees  and  obstructions  to  the  view ;  (h)  it 
increases  the  height  of  the  ditch.     (Fig.  3). 

Other  minor  obstacles  are  employed  such  as  Ahattis  or  trees  with 
branches  lopped  and  sharpened  pointing  towards  enemy.  Chevamo  de  /rise — 
tcire  entanglements — crows*  feet — trous  de  loup. 

How  effectively  in  different  forms  obstacles  like  these  were  employed  by 
Crosar  may  be  seen  in  the  account  of  Siege  of  Alesia  in  Vllth  Book,  where 
their  counterparts,  the  cippi,lilia,  and  stimuli  are  fully  described,  and  admirably 
illustrated  in  Yon  Kampen's  maps.  Coming  to  inside  of  the  intrenchment 
it  is  obvious  that  if  the  enemy  can  get  round  the  flanks  he  can  fire  on  the 
defenders  parallel  with  the  inner  side,  or  enfilade  them.    To  obviate  this, 
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embankments,  or  traversea  are  thrown  up,  perpendicular  to  the  parapet,  serying 
to  keep  off  missiles,  aimed  from  the  flanks.  The  small  space  left  between 
the  escarp  and  exterior  slope  is  called  the  berm,  and  is  to  enable  the  diggers 
to  throw  the  earth  on  to  it  from  the  ditch  instead  of  up  the  impossible  height 
of  the  rampart,  tfnd  to  afford  a  walk  by  which  the  face  may  be  repaired. 

The  dimensions  of  an  intrenchment  must  of  course  depend  on  the  time 
at  disposal,  the  nature  of  the  ground,  and  the  number  of  men  available,  but 
there  are  certain  rules  dictated  by  common  sense  as  well  as  geometrical 
conditions.    Thus  the  interior  slope  of  the  parapet  must  be  rery  steep  to 
enable  men  to  get  close  against  it ;  of  the  two  exterior  slopes  the  upper  or 
superior  should  be  slight  as  possible  to  sare  it  from  presenting  too  prominent 
a  mark  to  artillery  fire ;  while  the  lower  slope  should  of  course  be  as  steep  aa 
the  consistency  of  the  soil  will  allow ;  often  it  has  to  be  kept  in  by  revetments 
or  bindings  of  fascines,  hurdles,  &c.,  or  in  permanent  fortifications  by  masonry 
walls.    The  command  of  the  crest  of  the  parapet  over  the  glacis  should  be 
such  that  an  enemy  standing  on  the  edge  of  the  glacis  above  the  ditch  cannot 
fire  into  the  work ;  and  the  fire  of  the  parapet  ought  to  sweep  the  glacis  at  a 
height  not  greater  than  2ft. 

All  this  time  I  have  been  imagining  the  intrenchment  to  consist  of  a 
continuous  straight  line.  The  weak  points  of  this  are  obvious.  A  straight 
line  parapet  can  be  defended  only  by  its  own  direct  fire,  and  further  suppose 
the  enemy — after  great  losses  it  may  be — ^ref orming  in  the  ditch,  how  are  they 
to  be  kept  from  cscalading  the  parapet  ?  Remember  that  guns  cannot  be 
depressed  enough  to  fire  into  the  ditch.  The  remedy  is  to  provide  fianking 
defences  by  constructing  the  intrenchment  in  a  bent  line,  which  will  then 
present  a  series  of  Salient  and  re-entering  angles ;  and  enable  the  faces  to  be 
mutually  swept  by  each  other's  fire. 

FIELD  FORTIFICATION. 

Having  given  the  general  out-line  of  a  fortification,  I  will  say  more  in 
detail  about  the  two  ordinary  divisions  of  the  subject — field  and  permanent 
fortification.  We  must  remember,  however,  that  the  same  principles  prevail 
in  both. 

As  I  have  said,  earth  works  are  the  earliest  kind  of  defensive  erection. 
A  Roman  army  in  the  field  entrenched  itself  every  night  as  a  precaution 
against  surprise,  and  that  not  merely  by  a  rude  earthen  embankment,  but  in  a 
regular  and  scientifically  planned  encampment,  formed  by  rule  and  measure. 
Indeed  to  have  an  eye  to  choose  the  best  spot  for  a  night's  camp  was  one  of 
the  most  desirable  qualities  of  a  Roman  general. 

History  is  repeating  itself  in  this  as  in  many  other  things.  The  use  of 
the  spade  is  being  more  clearly  recognized  by  generals  in  the  fields.  The 
disaster  of  Isandlana  brought  home  to  us,  as  sharply  as  anything  oould,  what 
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a  f earfnl  prioe  may  be  paid  for  negleoting  to  intrenoh.  Why  our  troops  were 
nofc  ordered  to  engirdle  their  position  the  night  before  that  fatal  conflict  with 
something  in  the  shape  of  an  intrenchment,  were  it  only  a  ring  or  laager  of 
wagons,  remains  to  this  day  a  mystery.  The  omission  cost  as  the  loss  of  1000 
men,  as  well  as  mnoh  blood  and  treasure  spent  to  remedy  the  defeat. 

And  not  only  as  a  mere  defence  against  surprise,  but  as  a  material  help 
to  an  attacking  force,  is  intrenching  work  now  recognized.  In  the  old  days  of 
short-range  fire-arms,  the  assaulting  troops  conld  assemble  near  enough  to  the 
object  to  be  attacked  to  cover  the  intervening  gronnd  with  one  rush  when  the 
favourable  moment  came.  But  rifled  arms  have  made  this  impossible. 
Troops  are  annihilated  long  before  they  can  cross  the  wide  space  that 
separates  them  from  the  enemy's  position.  Some  may  remember 
Skobeleff's  storming  a  Turkish  redoubt  at  Plevna,  where  though  attacking  in 
open  formation,  two,  if  not  three,  strong  battalions  were  mown  down  before  a 
sufficient  number  could  pass  the  Glacis  and  ascend  the  parapet  to  drive  out  the 
Turk.  For  modem  warfare  then,  some  cover  must  be  provided  for  men  near 
enough  to  the  objective  point  to  enable  them  to  traverse  the  intervening 
space  quickly  at  the  proper  time.  The  simplest  kind  of  cover  is  the  shelter 
trenchy  which  can  be  thrown  up  in  less  than  half-an-hour,  with  the  parapet  high 
enough  to  protect  a  man  lying  down  behind,  and  moreover  can  quickly  be 
converted  into  regular  intrenchments  if  it  be  found  necessary  to  occupy  the 
ground  for  any  length  of  time.  This  simple  shelter  is  also  very  difficult  to 
capture  by  a  front  attack.  Its  great  utility  was  brought  out  in  the  American 
Civil  War  and  at  Plevna. 

In  American  Civil  War  the  superiority  of  rifled  small  arms  was  fully 
realised,  and  the  slightest  protection  from  their  deadly  power  became  invalu- 
able. Shelter  trenches  were  used  on  most  occasions.  General  Barnard  said 
that  a  simple  trench  defended  by  two  ranks  of  foot  soldiers  was  impregnable 
ag^ainst  a  direct  attack.  Gen.  Wright  states  that,  attacking  a  handful  of  in- 
fantry in  single  rank  covered  by  a  simple  trench,  with  two  divisions  in  line,  he 
lost  more  than  the  enemy,  and  that  if  the  intrenchment  had  been' defended  by 
two  ranks  of  good  troops  a  whole  Army  Corps  could  not  have  taken  it. 

In  Aug.,  1877,  10,000  Turks  collected  at  Plkvna  and  threw  up  shelter 
trenches,  being  at  the  time  very  deficient  in  artillery.  General  Krudener  four 
days  after  attacked  them  with  7000  Russians  and  20  guns,  and  was  defeated 
with  a  loss  of  2800  (neai'ly  half).  Ten  days  later  he  again  attacked  with 
30,000  and  170  guns.  McanwluJe  the  Turks  had  strengthened  their  lines  and 
formed    redoubts,     their     strength    being    swelled    to    45,000.  Ag^ain 

the  Kussians  had  to  retire  with  loss  of  8,000,  (more  than  quarter). 
Six  weeks  later  Krudener  with  30  siege  guns  added  to  his  previous 
artillery,    after    shelling    the    Turks   for    4    days    attacked   with    60^000 
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Bnssians  and  BoumaniaiuL  The  TnrkiBh  force  also  increaaed  by  10,000, 
droTe  him  back  a  third  time  leaylng  15,000  dead  and  wounded 
(nearly  one  third),  though  the  Bonmanians  won  the  large 
Gravitza  redoubt.  The  Bnssians  now  conyinced  that  Plema  was  only  to  be 
taken  by  a  regular  siege  set  formally  to  work,  bnt  not  tiU  the  middle  of  December, 
when  they  had  assembled  110,000  men  and  SOO  guns  round  the  intrenched 
camp  did  they  force  Osman  Pacha  to  surrender  after  a  sanguinary  sortie. 

Napoleon  strongly  insisted  upon  the  value  of  intrenchments  to  any  army 
in  the  field.  He  acted  on  his  own  maxims  and  was  imitated  by  his  foes. 
Thus  at  Borodino  the  Russians  hastily  throwing  up  three  redoubts  and  eight 
redans  caused  enormous  loss  fco  the  French ;  and  would  not  improbably  hare 
won  the  day,  had  the  main  redoubt  been  so  closed  at  the  gorge  as  to  preyent 
the  enemy  from  entering  it  by  the  rear.  The  lines  of  Torres  Vedras  are  the 
most  remarkable  instance  of  extemporized  defences.  They  were  not 
continuous,  but  consisted  of  two  stringy  of  independent  forts,  redoubts, 
redans,  Ac,  stretehing  from  the  Sea  to  the  Tagus.  The  works  enfiladed  orery 
approach  and  supported  each  other  by  a  cross  and  flanking  fire.  The  first  line 
was  about  29  miles  long,  the  second  about  24.  70,000  French  had  to  retire 
baffled  from  them,  though  defended  only  by  50,000  allies,  of  whom  half  were 
raw  and  untried  Portuguese. 

Field  works  are  in  the  main  of  two  kinds,  (1)  open  at  the  gorge,  (2) 
closed.  Of  the  former  the  redan  is  the  simplest  type,  of  the  latter  the  redoubt 
or  fort.  The  former  should  only  bo  used  when  resting  on  rivers  or  on 
something  that  prevents  their  being  taken  in  the  rear.  The  difference  between 
a  fort  and  redoubt  is  that  in  the  former  every  part  of  the  works  is  flanked  by 
some  other  part :  in  the  latter  no  part  or  only  a  small  portion  receives  flanking 
defence.  Hence  a  redoubt  will  have  no  re-entering  angles.  It  may  be 
square,  circular,  or  a  polygon  of  any  number  of  sides.  Illustrations  of  a  few 
of  the  different  field  works  will  be  found  in  the  plate  (Fig.  6.) 

PERMANENT  FORTIFICATIONS. 

We  must  now  turn  to  the  permanent  fortifications  of  a  Town;  we  shall 
see  that  they  are  constructed  on  ahnost  the  same  principles  as  field  works, 
allowance  of  course  being  made  for  more  careful  construction  and  more 
durable  materials.  As  in  tactics  and  manoeuvres  of  armies  in  the  field,  so  in 
this  branch  of  warfare  the  vast  changes  that  have  occurred  are  due  to  gun- 
powder, artillery,  and  their  improvements.  Look  at  the  fortifications  of  an 
ancient  town  or  mediaeval  chateau.  They  consisted  simply  of  thick  walls, 
which  were  afterwards  modified  and  streng^thened  by  high  towers  toflaTik  and 
command  the  approaches.  We  know  that  the  walls  of  Babylon  and  Nineveh 
were  impregnable.  No  battering  engines  that  the  military  skill  of  those  days 
could  invent,  no  daring  of  the  besiegers,  could  breach  or  soale  those  ramparts. 
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At  the  siege  of  Jerasalem  it  required  all  the  battering  machines  of  the  Roman 
armj  to  loosen  four  stones  in  the  solid  masonry  of  the  Tower  of  Antonia. 
All  fortifications  were  on  this  plan  till  the  16th  century.     Then  guns  playing 
from  a  distance  in  a  few  days  brought  the  huge  blocks  of  stone  crumbling  to 
the  ground,  and  opened  a  broad  road  into  the  city.    When  the  besiegers  in 
oyerwhelming  numbers  poured  through  this  breach  and  brought  the  matter  to  a 
hand-to-hand  fight,  in  which  superior  numbers  must  prevail,  it  was  seen  that  trust 
in  the  mere  thickness  and  height  of  walls  would  no  longer  avail.   Cities  which  had 
withstood  long  sieges  were  now  reduced  in  a  few  days.  Remedies  had  to  be  found. 
One  was  to  repay  the  besieging  artillery  in  its  own  coin.    Guns  were  placed 
on  the  walls,  and  this  necessitated  changes  in  the  form  and  construction  of 
the  towers.    They  were  made  lower  with  platforms  for  the  g^uns,  and — most 
important  point — were  pushed  out  further  from  the  line  of  the  walls  so  as  to 
flank  both  the  ditch  and  each  other.      To  give  full  flanking  power  the  old 
round  or  square  tower  was  changed  to  the  Baatiorif  an  invention  of  the 
Italians  in  the  16th  century.      The  earliest  bastions  now    existing  are  at 
Verona  and  Antwerp.      As  soon  as  artillery  was  mounted  on  the  walls,  the 
old  system  of  attack  became  obsolete.      The  huge  movable  towers  of  wood, 
universally  employed  by  besiegers,  could  not  be  brought  close  up  to  the  walls, 
and  the  battering  rams  were  ruined  while  yet  at  a  distance.       Hence  the 
defence  gradually  became  equal  to  the  power  of  attack ;  and  at  last  surpassed 
it  owing  to  the  happy  idea  of  sinking  the  defences.     The  form  of  a  fortified 
place  was  entirely  altered.      Instead  of  tall  exposed  walls  and  towers  rising 
high  above  the  level  of  the  ground,  the  appearance  presented  to  one  viewing 
it  from  the  ground  outside  was  a  series  of  perhaps  three  g^een  embankments, 
rising  in  succession,  but  even  the   most  commanding  of  no   great  height. 
It    was    only    when    standing    on     the    top    of    the    sloping    glacis   that 
the  spectator  could  realize  the  strength  of  the  defences.      He  would  then  find 
himself  looking  down  into  a  ditch  many  feet  deep,  on  the  other  side  of  which 
was  a  high  steep  wall  surmounted  by  the  earthem  parapet,  and  beyond  that, 
if  he  penetrated  he  would  find  other  ditches  and  other  walls.      Of  course  the 
object  of  sinking  the  defences  was  to  keep  the  mass  of  them  out  of  the  line 
of  artillery  fire,  and  leave  exposed  only  the  earthworks  which  were  most 
capable  of  resistance.    From  the  time  of  this  improvement  the  defence  was 
superior  to  the    attack,    until  in  the    I7th    century  the  man  arose  who 
established  military  engineering  on  the  basis  which,  with    modifications    of 
coarse,  it  has  since  occupied,  until   the  introduction  of  rifled  artillery  in 
our  own  day. 

Vauhan  was  bom  in  1633,  and  served  through  the  long  reign  of  Louis  XIV, 
whose  ambition  spread  the  flame  of  war  throughout  Europe,  when  consequently 
experience  was  not  lacking.  He  created  33  new  fortresses,  and  ropaii'cd  and  im- 
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proved  100 ;  condnotedSS  sieges,  and  was  present  at  140  battles  and  skumishee. 
He  waa  qualified  then,  if  anyone  waa,  to  create  a  new  system  both  of  defence 
and  attack.  The  latter — attack — I  may  tonch  on  presently  merely,  saying  that 
he  made  it  so  effective  that  eyen  his  own  fortresses  oonld  not  withstand  it. 
The  first  of  the  three  systems  of  Yauban  I  will  attempt  briefly  to  explain. 
(Figs.  1  and  2).  The  fortress  may  be  of  an  octagon  or  decagon  shape,  or  of  any 
nnmber  of  sides. 

The  body  of  the  place,  or  in  technical  lang^ge  the  eneeintef  consists  of  a 
series  of    bastions  connected  by  curtatTis   or   straight   pieces  of  rampart. 
This  circuit  is  snrrounded  by  a  ditch,  16ft.  to  30ft.  deep,  and  SOyds.  to  50yds. 
broad,  being  wet,  dry,  or  a  combination  of  both.      The  object  of  this  great 
width  is  to  keep  the  assailants  as  long  as  possible  mider  fire.     In  front  of  the 
curtain  is  another  work  called  the  tenaille,  lower  than  the  rest  of  the  works, 
80  as  not  to  stand  in  the  way  of  their  fire.      Its  purpose  is  to  protect  the 
postern  gate,  which  is  usually  in  the  curtain ;    to  cover  troops  which  may  be 
formed  behind  it  for  the  defence  of  the  ditch ;    and  to  fire  into  the  next  work 
when  taken,  viz.  the  Bavdin  or  Demi-Lune.      This  work  is  in  front  of  the 
Tenaille;   it  has  two  faces   meeting  in  a  salient  angle.      Its  objects  are 
numerous,  (1)  it  protects  by  a  powerful  fianking  fire  the  salient  angle  of  the 
bastions,  while  its  own  faces  are  similarly  covered  by  the  artillery  fire  from 
the  faces  of  the  bastions,  (2)  it  covers  the  curtain,  and   (8)  the  faces  and 
flanks  of  the  bastions.      Thus  a  powerful  flanking  fire  can  be  directed  along 
every  face  and  on  eveiy  angle.       Each  of  these  works  has  a  wide  ditch ;  and 
along  the  counterscarp  of  the  outer  ditch,  about  6ft.  below  the  top,  runs  a 
level  walk,  some  30ft.  wide.     This  is  the  covered  way  and  has  several  uses. 
(1)   On  it  troops  can  securely  assemble  before  making  a  sortie ;    and   when 
repulsed  they  can  retire  to  it,  reform,  and  make  an  orderly  retreat  into 
the  body  of  the  fortress.      The  want  of   such  a   convenient    cover  was 
felt  at  the  siege  of  Vienna  by  the  Turks,  when   after  an  unsuccessful  sortie 
the  defenders  were  driven  to  the  edge  of  the  glacis,  and  simply  hurled  down 
the  steep  counterscarp  into  the  ditch.      (2)  It  gives  a  secure  communication 
all  round  the  fortress,  where  guards  and  sentinels  are  placed  to  prevent 
access  to  the  ditch.     (3)     It  is  the  chief  musketry  position  and    the  most 
advanced  work  of  the  place.     From  it  troops  can  direct  a  close  graxing 
fire  down  the  glacis.    It  is  covered  on  the  outer  side  by  a  parapet  5ft  to 
9ft  high,  with  a  banquette  for  the  musketry  fire.    On  the  enemy's  side  this 
parapet  slopes  away  for  40  yards  to  10  yards,  forming  the  glacis.    In  the 
salient  and  re-entering  angles,  of     this    covered   way  are  wider  spaces, 
called  Tlaces  of  arms  where  troops  can  assemble  for  sorties  or  to  repulse 
assaults  and  defend  the  branches  of  the  way.     To  prevent  the  enemy,  if 
once  he  has  got  into  the  covered  way,  from  sweeping  it  right  and  left  with 
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hia  fire,  traverses  or  oroen  pieces  are  built  across  it,  so  that  not  more  than 
40  yards  can  be  enfiladed  at  one  time. 

The  Bampart  is  everywhere  broad  enongh  for  the  free  working  of  the 
guns  and  passage  of  the  defenders:  and  is  divided  into  terre  pleiiif  banquette, 
interior  slope,  parapet,  and  scarp. 

The  gpons  are  placed  on  the  faces  and  flanks,  either  working  in  embroMires, 
%.e,  gajMS  ont  in  the  rampart,  or  raised  above  and  firing  over  it,  en  barbette, 
as  the  method  is  called. 

ATTACK  OF  F0ETEBSSB8  (Fig.  4). 

As  these  have  always  been  two  of  the  chief  f  onctions  of  military  science,  it 
was  always  of  the  first  importance  to  make  each  as  efiEective  as  possible. 
Kow  ef&ciency  in  attack  consiBts  in  shortness  of  time  spent,  certainty  of 
result,  and  small  loss  of  life.  Notorionsly  there  is  nothing  so  wearing  and 
harassing  to  a  besieg^g  army  as  to  be  kept  lingering  for  months  outside  a 
fortress  exposed  to  weather  and  fire  in  the  obscnre,  though  most  necessary, 
duties  of  the  trenches.  Unfortunately  the  sieges  of  the  British  arms  have  rarely 
come  up  to  this  ideal.  Of  a  long  and  wearying  siege  the  instance  that  readily 
occurs  is  Sebastopol,  N.B. — Long  defence  of  Sebastopol  due  to  fact  that  North 
side  was  left  open,  as  it  was  impossible  to  invest  it.  Hence  South  side  became  a 
detached  line  of  powerful  intrenchments,  defended  by  a  whole  army.  Of  sieges 
that,  if  short,  were  bloody  and  destructive  of  life,  Wellington's  attacks  on 
Badajos  and  Ciudad  Bodrigo  are  examples  very  much  in  point.  At  Badajos  as 
many  men  were  sacrificed  as  would  have  sufficed  for  ten  regular  sieges.  But 
we  must  remember  that  Wellington  had  no  choice  in  the  matter ;  he  was 
driven  either  to  a  prodigal  sacrifice  of  life,  or  to  the  abandonment  of  his  schemes 
for  the  deliverance  of  Spain.  If  we  hear  him  blamed  for  unscientific  conduct 
of  the  sieges,  in  neglecting  approach  by  trench  and  sap,  we  must  call  to 
mind  that  the  government  at  home  did  not  supply  him  With  a  single 
sapper  or  miner,  i.e.,  with  a  single  workman  scientifically  trained  to  make  the 
due  approaches,  until  the  year  1813. 

I  have  already  shown  how  the  invention  of  gunpowder  made  the  capture 
of  medUeval  fortresses  an  easy  matter ;  how  the  defence  had  to  resort  to 
changes  in  construction  in  order  to  make  itself  equal  to  the  attack ;  how  this 
object  was  achieved  by  the  flanking  bastions  and  by  sinking  the  defending  walls  ] 
and  how  by  these  means  the  capture  of  a  fortress  on  the  new  plan  became  an 
Unsolved  problem  till  Yauban  developed  his  system  of  attack ;  and  made  it 
so  scientiflc  and  irresistible  that  fortresses  even  of  his  own  construction  had  fco 
■uccumb  beneath  it. 

The  difference  became  most  marked  between  the  weariiig  tedioilsness  df 
ancient  and  mediseval  sieges,  and  the  scientiflc  certainty  ttnd  comparative 
bloodleasncss  of  Yauban's  method.     This  was  due  to  two  inventions,  ricochet* 


{rS  FORTIFICATION. 

/rs,  by  which  the  besiegers'  gans  were  dismounted,  and  adyancing  by  paraUela 
and  sap.  By  these,  together  with  the  scientific  placing  of  enfilading  and  other 
batteries,  he  made  it  possible  to  advance  to  the  very  foot  of  the  fortress  with 
inconsiderable  loss.  The  real  type  of  this  attack  is  a  moving  pan^pet^ 
the  besieger  nsing  the  best  means  of  defence  in  order  to  make  his  ofEensiTO 
movement  irresistible.  He,  as  it  were,  is  perpetually  poshing  a  parapet  in 
front  of  him,  keeping  himself  ont  of  sight,  while  with  insidious  steadiness  be 
is  creeping  to  the  top  of  the  glacis ;  and  not  stopped  by  the  ditch  pushes  his 
sap  or  mine  over  it  to  the  foot  of  the  rampart,  which  he  then  breaches  or 
undermines.  The  utmost  resistance  the  besieged  can  oppose  to  this  mole-like 
working  is  as  a  rule  futile,  from  the  very  fact  that  the  enemy  is  workiiiig 
invisibly. 

Ricochet  fire  is  the  art  of  projecting  a  shot  with  a  charge  and  elevation 
io  calculated  that  it  shall  strike  the  ground  short  of  the  mark,  then  rebound 
and  skim  along  a  little  way  above  the  surface ;  doing  tlis  several  times  and 
of  course  knocking  over  every  thing  it  encounters.  The  shot  just  clears  the 
parapet,  and  bounding  along  the  rampart,  dismounts  the  guns  in  succession. 
Hence  Bicochet  batteries  are  placed  so  as  to  enfilade  the  faces  of  works, 
•••.,  not  to  hit  the  face  perpendicularly,  but  so  that  the  shot  may  move 
parallel  with  the  face  on  the  inside,  thus  encountering  the  guns  in  succession. 
They  were  first  used  by  Yauban  at  the  siege  of  Ath  in  1697. 

We  will  suppose  that  the  investnymt  is  completed,  that  the  town  is  hemmed 
in,  and  obliged  to  defend  itself  without  hope  of  external  help,  at  any  rate 
for  some  time.  The  besiegers  have  raised  lines  of  circt^mvalUUion  fronting 
outwards,  to  resist  a  relieving  attack  iu  the  rear,  and  lines  of  cowtravaUation 
with  faces  toward  the  place,  to  repel  sorties. 

Approaches  are  now  made,  the  process  being  called  "  breaking  ground  " 
or  opening  the  trenches, 

Betote  the  days  of  rifled  cannon,  ricochet  batteries  were  established 
not  further  thflin  600  yards,  and  if  possible  within  400  yards. 

To  facilitate  the  construction  of  batteries,  a  covering  force  is  posted  as 
near  as  possible,  to  protect  which  a  trench  is  out  parallel  to  the 
fortifications,  embracing  all  the  front  to  be  attacked,  at  about  600  yards, 
the  earth  being  thrown  to  the  front  for  a  parapet.   This  is  Ist  Parallel, 

Zigzag  trenches  in  the  rear  form  oommunication  with  the  camp 
behind.  The  trench  is  then  enlarged  by  fresh  men  to  10ft.  wide,  3ft* 
deep,  and  with  a  slope  to  the  rear  for  drainage ;  and  falong  this  covered  road 
guns,  waggons,  and  men  can  move  securely. 

Having  got  his  cover  the  besieger  may  now  post  his  batteries.  It  is 
best  to  post  them  60  or  60  yards  in  front  of  the  parallel,  as  being  nearer  to 
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point  of  attack,  yet  not  so  far  as  to  be  beyond  protection ;  of  conrse  they 
are  connected  with  the  parallel  by  trenches. 

As  soon  as  the  batteries  open  fire,  trenches  of  approach  from  the  first 
parallel  may  be  commenced,  in  zigzags  alternately  to  right  and  left,  so  that 
their  prolongations  fall  clear  of  the  fortress  on  either  side ;  care  being  taken  to 
trace  them  so  as  to  be  protected  from  danger  of  enfilade. 

When  the  approaches  have  got  half  way  to  the  fortress,  i.e.  300  yuds,  a 
9nd  Parallel  becomes  necessary,  as  otherwise  the  working  parties  would  be 
nearer  to  the  enemy  than  to  their  own  supports.  The  2nd  Parallel  being 
within  300  yards  of  the  fortress,  cannot  be  made  till  the  garrison's  artillery 
shall  have  been  in  part  at  any  rate  sUenoed.  It  is  then  executed  by  Flying 
Sap,  a  method  which  takes  a  much  shorter  time,  and  therefore  is  of  great 
use  when  cover  is  urgently  needed  ;  i.e.  each  man  places  two  gabions  or  large 
hollow  baskets  in  front  of  him  to  form  a  foundation  of  the  parapet,  and 
excavates  a  narrower  trench  behind  ;  throwing  the  earth  beyond  the  gabions 
for  the  parapet.  The  approaches  being  carried  on  by  flying  sap  70  or  80 
yards  in  front  of  2nd  parallel,  till  within  rang^e  of  musketry  from  the  covered 
way,  the  besiegers  resort  to  the  Sap,  a  process  by  which  entrenchments  can  be 
carried  on  nnder  musketry  firo.  Houghly  speaking  this  is  made  by  the 
workmen  pushing  on  a  large  gabion  in  front  of  them  as  a  protection  from  fire, 
and  then  placing  a  row  of  gabions  on  the  outer  edge  of  the  trench,  beyond 
which  they  throw  the  excavated  earth,  as  in  the  fiying  sap.  The  rate  of 
progress  is  on  an  average  about  10ft.  per  hour. 

Double  Sap  is  used  when  the  approaches  can  no  longer  be  made  by 
zigzag,  the  rate  being  too  slow,  i.e.  when  100  yards  of  zigzag  do  not  carry 
the  works  82  yards  in  advance.  It  consists  of  two  single  saps  carried  on 
side  by  side  straight  towards  the  place,  forming  parapets  on  both  sides. 
When  the  approaches  are  about  150  yards  from  the  place,  Bhort  demi  Parallels 
are  mado  from  angles  of  zigzags  to  cover  firing  parties  of  infantry  there  placed, 
and  to  oppose  musketry  of  garrison  from  covered  way ;  mortar  batteries  are 
also  placed  there. 

When  "approachos  have  arrived  at  the  foot  of  the  glacis  from  salients  of 
covered  way,  the  3rd  Parallel  is  formed.  This  is  necessary  to  give  the 
besieger  a  sure  position  whore  he  may  gather  men  and  materials  to  attack 
the  covered  way. 

The  next  thing  is  to  form  a  lodgment  an  the  crest  of  the  glacis  or  crown 
the  covered  way,  which  may  bo  dono  by  assault,  but  only  if  the  defenders  are 
weak  and  dispirited,  then  generally  at  a  heavy  cost,  or  hj  systematic  approach. 
The  approach  is  too  difficult  to  bo  understood  without  a  plan.  It  involves 
work  under  fire  by  double  sap,  and  the  erection  of  cover  for  infantry 
called  trench  cavaliers.    When  suooessfol  it  ends  in  a  lodgment  being  effected 
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on  the  crest  of  the  glacis;     the  besiegers    then  erect  breaching  haUeries 
to  fire  straight  upon  the  works  with  only  the  breadth  of  the  ditoh  between. 

Lodgment  on  glacis  consists  of  a  trench  parallel  to  and  6  yards  from  the 
crest. 

The  besieged  are  allowed  no  rest  day  or  night.  At  the  first  opening  of 
the  siege  they  wore  exposed  to  the  fire  of  some  50  guns  in  the  first  parallel, 
then  to  the  missiles  of  howitzers  and  artillery  in  the  secondi  mortars  in  the 
third,  and  now  to  the  breaching  batteries  close  in  front  of  the  defences.  They 
are  driven  from  the  covered  way,  and  the  enemy  begins  the  descent  of  the 
ditch,  either  by  driving  a  gallery  downwards  to  the  level  of  the  ditch  and 
then  carrying  a  sap  across  the  ditch  to  the  foot  of  the  breach,  or  by  blowing 
in  the  counterscarp,  which  is  done  by  driving  a  gallery  to  behind  revetment  of 
the  coonterscarp  and  then  exploding  it,  thus  filling  np  ditch. 

The  ditch  is  crossed  by  trench  made  by  sap,  extending  to  foot  of  the  breach 
(the  breaching  batteries  having  of  course  been  hard  at  work  np  on  the  crest \ 
and  the  flank  defences  are  subdued  by  other  batteries  above,  by  vertical  fire 
from  mortars,  and  by  musketry. 

The  breach  bein^  declared  practicable  the  supreme  moment  arrives  for 
making  the  assault.  This  is  done  with  as  many  precautions  as  possible  against 
loss  of  life,  according  to  Yauban's  maxims,  care  being  taken  to  direct  a 
terrible  fire  of  all  arms  on  the  summit  of  the  breach  to  clear  it  ais  far  as 
practicable  of  defenders.  The  least  bloodless  assault  is  begun  by  a  few  sappers 
running  up  the  breach  and  taking  cover,  and  working  to  form  a  lodgment, 
then  retiring  when  the  defenders  approach ;  the  latter  are  driven  back  by 
musketry,  &c.,  from  breaching  batteries  and  glacis ;  then  more  sappers  come 
np  and  continue  lodgment,  which  in  then  occupied  by  detachments.  Then 
the  work  is  extended  right  and  loft  along  the  rampart. 

Or  if  it  be  impossible  to  do  this,  the  assault  is  made  at  once  in  force,  all 
care  having  been  previously  taken  to  make  communication  from  trenches  to 
breach  easy.  With  this  systematic  approach  contrast  asaaidt  on  Redan 
(Sebastopol),  when  our  trenches  were  not  nearer  than  250  yds.;  hence  the 
men  were  breathless  when  they  reached  the  ditch. 

CHANGE  PRODUCED  BY  RIFLED  LONG  RANGE  GUNS. 

Long  range  rifled  guns  have  altered  the  mode  of  attack.  The  enemy  can 
rtdse  his  batteries  far  off  commanding  two  or  three  points  of  the  cironmf erenoe, 
taking  advantage  of  woods,  wglUs,  or  other  natural  obstacles  to  mask  them ; 
and  when  all  is  ready  he  unmasks  his  batteries,  and  covers  a  segment  of  the 
defence  with  an  overwhelming  number  of  shells.  From  the  great  distance 
and  elevation  of  these  guns,  the  projectiles  plunge  into  all  parts  of  the 
defences  and  do  not  merely  strike  the  faces  point  blank.  This  same  distance 
makes  it  most  difficult  for  the  defenders  to  distinguish  the  position  of  he 
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batteries :  they  have  only  the  smoke  to  guide  them,  and  all  the  time  that 
they  are  straggling  to  keep  their  guns  working  amid  the  iron  hail,  the 
enemy's  men,  except  the  artillerymen,  are  comparatively  sheltered,  as  he 
has  an  indefinite  amonnt  of  space  in  which  to  keep  them  ont  of  fire.  Two 
or  three  days  of  this  attack  rednce  the  defences  to  a  heap  of  rains;  it 
becomes  impossible  to  keep  the  g^ns  in  working  position  among  the  heaps 
of  debris,  and  next  to  impossible  for  any  defenders  to  live  at  the  side  of  the 
artillery  still  left  standing.  And  we  most  remember  that  the  modem 
peroTiBsion  shell  which  explodes  on  striking,  is  more  certain  to  explode,  and 
has  more  destraotive  effect  than  the  old  shell  with  a  time  faze. 

Therefore  in  proportion  to  the  length  of  the  trajectory  the  defences 
mast  be  posted  outwards  from  the  body  of  the  place.  AU  modem  fortresses 
of  large  size  are  thos  constracted  with  outlying  forts,  of  oourse  at  an 
enormous  increase  of  expenditure. 

These  fortresses  have  the  further  advantage  of  requiring  very  lai^ge 
armies  to  invest  them,  e.g.  Metz  and  Paris. 

In  the  Franco-German  war  the  advantage  of  long  range  arms  was  apparent 
on  both  sides.  As  regards  the  defence,  Belfort  was  almost  the  only  French 
fortress  vrith  long  range  guns.  With  the  help  of  these  it  covered  a  circle  of 
12  to  16  miles  in  diameter,  protected  sorties  over  a  radius  of  3  to  4  miles ; 
for  a  month  hindered  the  planting  of  siege  batteries,  and  in  spite  of  a 
bombardment  of  73  days,  had  only  4  of  its  houses  burned.  The  batteries  of 
the  besieged  hardly  suffered  at  all,  and  had  recourse  to  indirect  firing,  i.e., 
they  fired  from  the  gorge  of  the  castle  over  the  barracks  without  seeing 
the  object  aimed  at,  to  the  great  bewilderment  and  inconvenience  of  the 
Grermans,  who  did  not  know  how  to  regulate  their  reply  to  this  invisible  fire. 

Hence  it  becomes  a  question  whether  the  long  range  weapons  are  not  as 
much  advantage  to  the  defence  as  to  the  attack. 

The  destructive  power  of  explosives  from  modem  guns  hinders  siege 
works  of  approach :  consequently  the  Germans  never  employed  the  old  mode 
of  attack  by  trench  and  assault  on  the  breach.  This  famous  old  system  may 
therefore  now  he  pronounced  obsolete.  If  not  quite  obsolete,  yet  Ricochet  fire 
has  lost  its  value :  parallels  have  to  be  begun  at  a  much  greater  distance. 
(2000  yds.  at  Sebastopol).  Siege  batteries  have  to  open  at  a  much  earlier  stage 
and  at  distances  hitherto  undreamt  of  and  the  details  of  the  making  of  saps 
and  batteries  are  completely  altered.  The  Germans  took  up  their  position 
at  some  4000  yds.  from  the  French  fortresses,  which  were  adapted  to  ranges 
of  a  little  more  than  2000  yds. ;  and  covered  the  works  with  shells  without 
risk  to  a  single  sapper. 

How  then  can  the  defence,  with  the  aid  of  rifled  guns,  be  made  equal  or 
superior  to  this  system  of  attack  ?    The  answer  is  that  the  defenders  must 
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place  their  forts  to  suit  tho  new  conditions,  and  have  several  encircling  a 
place  instead  of  relying  on  one  alone. 

The  new  isolated  forts  must  afford  space  for  a  large  number  offireSj  even 
indirect  fires  in  case  ot  need,  consequently  they  require  extended  faces  and 
short  flanks.  They  must  consider  defence  at  close  quarters  of  only  secondary 
importancey  as  it  is  not  likely  to  be  required.  Thus  the  old  projecting  faces 
and  flanks  of  the  bastions  are  done  away  with,  and  fortification  has  arrived  at 
the  Polygonal  Tra^Cy  which  is  calculated  to  bo  100  per  cent,  better  than  the 
Bastion  Trace.     At  its  best  the  Bastion  trace  had  serious  defects, 

(1)  The  flanks  subtracted  so  much  space  that  might  have  been  used  for 
direct  fire  from  the  faces. 

(2)  The  flank  is  enfiladed  by  direct  fire  on  the  face,  and  taken  in  reverse 
by  enfilade  of  that  face  and  direct  fire  on  opposite  face  and  flank. 

And  as  regards  the  altered  conditions  of  modem  warfare  the  flanks  can  now 
be  destroyed  by  distant  fire,  and  thus  they  lose  their  value  as  protectors  of 
the  curtain  ditch. 

Thus  the  attack  and  defence  must,  it  seems,  for  the  future  depend  upon 
the  scientific  development  of  artillery  fire,  and  on  the  oonstruotion  of  fortresses 
that  g^ve  the  greatest  facilities  for  throwing  the  projectiles.  The  Bomhardmeni 
of  Alexandria  seems  also  to  have  established  that  forts  must,  to  a  large  extent, 
abandon  masonry  defences.  The  loss  from  splinters  in  the  Alexandria  forts 
was  as  great,  if  not  greater,  than  that  from  the  projectiles  themselves.  Hence, 
though  masonry  may  be  used  inside,  yet  the  external  and  internal  surfaces 
must  be  faced  with  earth  to  a  great  depth. 

Any  who  may  wish  to  loam  more  about  fortifications  by  means  of 
diagrams  and  models  will  find  plenty  of  the  former  in  Lendy's  Fortification, 
and  the  article  on  Fortification  in  tho  Encyclopaedia  Britannica.  The 
illustrations  in  the  former  book  or  Chambers*  Encyclopssdia  will  make  the 
'  Attack  '  intelligible  ;  by  more  description  it  never  can  become  so.  Also  the 
first  page  of  the  Atlas  to  Alison's  History  will  bo  found  useful.  These 
books  are  in  the  Adderley  Library.  For  models,  let  any  who  have  an 
opportunity  go  to  the  Rotunda  at  Woolwich,  near  the  Barracks.  There 
they  will  see  several  splendid  models,  notably  one  of  Gribraltar,  a  fine 
collection  of  arms,  and  a  modal  of  Fort  William  at  Calcutta,  which  will 
fairly  illustrate  the  description  of  Yauban's  fortress,  though  the  details  are 
somewhat  different.  But  above  all,  if  they  can  get  a  ticket  from  an  officer 
who  is  a  member  of  the  United  Service  Institution  in  Whitehall  Yard,  let  them 
study  the  admirable  model  of  a  siege  in  its  last  stage  there  to  be  found.  It 
shows  the  trenches,  saps,  and  breaching  batteries,  and  all  the  details  of  defence 
most  clearly.  In  the  same  Museum  is  a  very  large  model  of  Waterloo  with 
the  combatants  engaged,  and  another  of  Sebastopol  and  the  neighbourhood. 
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ThoBe  interested  in  Naval  fights  will  find  the  Battle  of  Trafalgar  represented 
in  a  model  of  large  scale ;  and  ereryone  will  have  plenty  to  look  at  in  the 
ourioos  specimens  of  armour,  weapons,  and  military  relics  of  all  kinds. 


KEY  TO  PIG.  1. 
Fortress  on  Yanban's  1st  system* 
0.  Curtain.  W.  Covered  Way. 

B.  Bastion.  tt.  Traverses  on  covered  way. 

ff.  Bastion  faces.  Ps.  Salient  place  of  arms, 

fl.   Bastion  fianks.  Fr.  Ee-entering  place  of  arms, 

g.   Gk>rge  of  Bastion.  GG.  Glacis* 

ss.  Salient  angles, 
rr.  Re-entering  angles. 
T.  Tenaille. 
B.  Ravelin  or  Demi-lone. 

KEY  TO  PIG.  4. 

a.  Gun  and  Howitzer  Batteries. 

b.  Heavy  Mortar  Batteries. 

c.  Small  ditto. 
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The  year  1882  will  be  memorable  for  its  persistent  imkindness  to  Entomologists. 

Onr  work  has  been  much  hampered  hj  nnpropitions   weather,  and  when 

collecting  is  at  a  disconht,  interest  naturally  flags.     Sugaring  was  out  of  the 

question  all  the  snmfaier  term.     Still,  although  a  few  good  insects  have  been 

taken,  the  lists  of  notices  are  poor.  In  the  Lepidoptera  there  is  a  marked  falling 

off  compared  with  preyious  years.    It  is  a  pity  too  that  the  real  work  done  has 

been  accomplished  by  so  few  hands.'    Under  favourable  circumstances,  such  as 

the  Field  Days  of  the  Society,  there  are  always  many  equipped  for  work,  but  from 

whatever  cause  there  is  a  want  of  the  true  scientific  spirit,  which  succeeds  where 

mere  interest  fails  to  profit.     It  is  to  be  hoped  this  is  due  to  temporary  causes 

only.    We  look  confidently  forward  to  seeing  younger  members  takethe  places 

of  Haddock,  whose  loss  we  so  much  reg^t,  and  Blandford,  who  has  always 

been    ready  to  impart  to    others    what    he  has  discovered    for    himself. 

The  Stanton  prize  was  won  by  Benson,  who  beat  Dobio  by  his  steady 

perseverance,  but  the  standard  reached  was  below  that  of  previous  years. 

There  is  a  wide  choice  of  subject  open  for  the  coming  season,  and  we  must 

hope  that  the  competition  will  bo  good.     It  must  never  be  forgotten  that  it  is 

not  the  prize  winner  who  is  the  only  one  to  profit,  if  the  offer jof  prizes  is 

of  any  use.     A  prize  was  also  given  for  drawings  of  insects  exhibiting  protective 

colouring.     Botheram's  productions  showed   observation  and  care,  and   he 

deserved  to  win.    Besides  the  above  there  are  in  the  school  many  willing 

amateurs.     They  will  never  repent,  if  they  endeavour  to  become  something 

more,  and  there  will  shortly  be  a  new  stimulus  given  by  the  opening  of  our  new 

Museum.    Our  collections  both  of  Lepidoptera  and  Goleoptera  are  already 

rearranged  and  made  it  is  hoped  more  valuable,  only  waiting  to  be  transferred 

to  their  new  home.     To  this  our  thanks  will  be  due  to  Mr.  Preston,  who  has 

most  kindly  superintended  their  renovation  under  the  careful  hands  of  Mr. 

Mosely  of  Huddersfield,  who  was  at  work  upon  them  dnring  a  portion  of  the 

Michaelmas  term.     The  meetings  of  the  section  wore  continued  at  intervals 

during  the  spring  and  summer.     There  has  been  no  lack  of  members,  but 

attendances  have  been  scanty.     It  is  proposed  to  attempt  to  put  them  on  a 

different  footing,  for  it  is  of  little  value  for  such  gatherings  to  degenerate  into 

lectures.     If  there  are  enough  who  care  to  contribute  to  their  interest^  there 

will  then  be  an  object  in  maintaining  them,  but  without  life  they  are  merely 

scientific  parades.    Let  us  look  forward  to  a  more  propitious  season. 
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Initials  of  Collectors : 
A.A. 
V.A.B. 

xi.F.B. 

A.J.M.B. 

W.F.B. 

6.K.B. 

±i.K.C> 

W.H.C. 

C*  ..  • 

B.H.B.D. 

H.F.D.B. 

M.L1.D. 

H.D. 

E.E.D.S. 

R.F.G. 

Xi.G.H. 

CR.li. 

P.H.M. 

G.T.K.M. 

T.A.P, 

W.B.P. 

S«H.B* 

W.H.B. 

E!.A.S. 

A.F.S.S. 

B.J.T. 

W.L.W. 

J.J.W. 

h 


A.  Adams. 
y.  A.  Bankes. 
E.  F.  Benson. 

B.  J.  M.  Berkeley. 
W.  F.  Blandford. 
G.  E.  Blasson. 

E.  E.  Chambers. 
W.  H.  Coates. 
Mr.  Coleman. 
B.  H.  R.  Daltry. 
H.  F.  Darell-Brown. 
M.  LI.  Davies. 
H.  Dobie. 
E.  E.  DeSatg^. 

B.  F.  Giveen. 
L.  C.  Hamerton. 

C.  B.  Lias. 

P.  H.  Maddook. 
G.  T.  K.  Maurice. 
Rev.  T.  A.  Preston. 
W.  B.  Price. 
S.  H.  Reynolds. 
W.  H.  Rotheram. 
E.  A.  8.  Stanton. 
A.  F.  E.  Stiffe. 
E.  J.  Teesdale. 
W.  L.  Wainwxight. 
J.  J.  Wright, 
hybemated. 


RHOPALOCSRA. 
Gonepteryx  Rhamni — Male,  Feb.  26, 
W.B.P.;    female,    Moh.    8, 
P.H.M. 
Pieris  Bras0io89— May  7,  W.F.Bu 
Rapae— May  20,  T.A.P. 
Napi— May  20,  T.A.P. 
Anthocharis   Cardamines  —  May  ^ 

TA.P. 
Axge  Galftthe»— July  1,  H.F.D.B. 


Lasiommata  ^gere^-May  18,W.L.W. 

Megaora — May  13,  E.A.S. 
Eipparchia  Janira — Jnne  7,  E.F.B. 

Tithonns — ^Aug. — ,C . 

Typeranthus— July  2,  W.F.B. 
Coemonympha   Pamphilujs— May    7, 

H.D. 
Cynthia  Cardui— June  7,  W.F.B. 
Vanessa  lo  (h)  Moh  7,  S.H.B. 

Polyohlow.  Qk)  Moh.  17,  fi.D 


86 


ENTOMOLOGICAL  SECTION. 


Urtica?  (h)  Feb.  5,  M.Ll.D.; 
June  27,  H.D. 
Argyxmis  Paphia — July  15,  W.H.E. 
Adippe— June  27,  W.H.R. 
Aglaia^June  23,  L.G.H. 
Selene— May  7,  P.H.M. 
EuphroByne — May  7,  P.H.M. 
Melitsea  Artemis— May  81,  E.F.B. 
Nemeobius  Lucina — May  18,  H.D. 
Thocla  W-album— Aug.  10,  P.H.M. 
Quercua — Aug. — ,C. 
Rubi— May  7,  P.H.M. 
Chryaophanus      Phlsoas  —  May  13, 

E.A.S. 
Lycacna  Alsus — July  1,  H.F.D.B. 
Alexis— May  22,  E.F.B. 
Agestia — Aug.  —  C. 
Thymele  Alveolua— May  7,  W.F.B. 
Thanaos    Tages — May  7,   E.A.S.   & 

W.F.B. 
Pamphila  Linea — July  9,  E.F.B. 
Sylvanus— May  29,  H.D. 
HETBROCERA. 
SPHINGINA. 
Procria  Geryon — May  29,  A.A. 
Staticea— June  7,  W.F.B. 
Zygsena  Lonicene — ^June  25,  E.N.  6. 

Filipendul8&— June  23,  P.H.M. 
Smerinthus     Ocellatua    —  July  6, 
W.H.C. 
Populi— July  5,  P.H.M. 
Tili8E>— June  19,  W.H.R. 
Sphinx  Liguatri — June  3,  P.H.M. 
Chierocampa    Elpenor  —  June    18, 

P.H.M. 
Macrogloaaa    Siellatamm— May    6, 
O.R.L. 
BOMBYCINA. 
HepiaJua  Lupulinua — May  18,  H.D. 
Humuli — June  7,  E.F.B. 
VeUeda— May  27,  W.F.B. 


Lophopteryx    Camelina  —  May    16, 

H.D. 
Demas  Goryli— May  4,  Gr.T.E.M. 
Gnophria  Rubricollia-May  28,P.H.M. 
Arctia  Caja — July  19,  H.D. 
Nemeophila    Plantaginis — ^June   17, 

W.F.B. 
Pbragmotobia  FuliginoBa — ^May  13, 

W.L.W. 
Spilosoma    Menthaatri  —  May    17, 

E.J.M.B. 
LuhiioepedA — May  19,  T.A.P. 
Callimorpha    JacobeBso  —  May    16, 

V.A.B. 
Eriogaster  Laneatris — (bred)  Mch.  1, 

P.H.M. 
Odonestia  Potatoria— -  July  4,  J.  J.W. 
Cilix  Spinula— July  9,  E.F.B. 
Drepana  Falcataria — May  16,  H.D. 

Unguicula— May  1,  E.F.B. 
Cymatophora  Duplaria  —  June   21, 

E.F.B. 
FlavicomiB^Mch.  14,  W.F.B. 
Bidens  (bred)— Mch.  10,  P.H.M. 
Bryophila  Perla— July  7,  P.H.M. 
Aoronycta  Psi — May  9,  E.F.B. 

Rumicis  (bred)-June  27,  P.H.M. 
Leucania  Impura — Aug.  10,  P.H.M. 
Hydr»cia  Micacea— Oct  3,  T.A.P. 
Xylopluuda     Polyodon  —  July     6, 

P.H.M. 
Mameatra      Braaaioae  —  May     18, 

E.E.D.S. 
Peraicariae— May  18,  E.F.B. 
ApameaBasilinea — ^June  17,  W.F.B. 
Unanimia — June  6,  P.H.M. 
Oculea— June  8,  P.H.M. 
Miana  Strigilia — June  26,  E.F.B. 
Grammeaia  Trilinea- June  24,  E.F.B. 
Garadrina     Gubicularia —  June  20, 

H.D. 
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finsina  Tenebrosa — June  7,  H.D. 
Agrotis     Exclamationis —  Jnne  12, 

TriphsBna  Pronuba — ^Jnne  29,  B.P.B. 
Koctna  Aagnr — June  18,  B.F.B. 
C-nigrum— Oct.  10,  E.F.B. 
Festiva— July  6,  W.F.B. 
TiBniocampa      Gothica  —  Mch.  11, 
P.H.M. 
Stabiis— Mch.  11,  P.H.M. 
Anchocelis  Pistacina — Oct.  4,  H.D. 
Gerastis  Vaccinii — Mch.  16,  P.H.M. 
Phlogophora     Meticnlosa — June    8, 

A.F.E.S. 
Hadena  Dentina — June  11,  W.F.B. 
Piai— (bred)  Mch.  29,  P.H.M. 
Adnata — June  13,  H.D. 
Genista) — ^June  21,  H.D. 
Xylocampa     Lithorhiza  —  Mch.    7} 

W.F.B. 
BrephoB      Parthenias  —  Mch.       14, 

P.H.M. 
Plusia  ChrysitiB— June    28,   W.F.B. 

Gamma—May  13,  E.J.T. 
Gronoptera  Libatrix — ^Nov.  19,  W.F.B. 
Naenia  Typica— June  26,  W.F.B. 
Euclidia  Mi— May  18,  B.F.B. 

Glyphica— May  30,  E.F.B. 
Phytometra  ^nea — May  18,  H.D. 

GEOMETRINA. 
Ourapteryx  Sambucaria — ^July    15, 

W.B.P. 
Bumia  CrataDgnta — May  14,  E.F.B. ; 

G.K.B. 
Angerona  Prunaria — ^June  17, W.F.B. 
Metrocampa  Margaritata — July  3, 

H.D. 
Eurymene  Dolobraria-May27,  W.F.B. 
Ennomoa  Tiliariar— Oct.  6,  W.F.B. 
PuBcantaria— Oct.  2,  W.H.R. 
Angularia— Sep.  23,  E.K.C. 


Himera  Pennaria— Nov.  12,  E.K.O. 
Phigalia  Pilosaria— Feb.  1,  R.P.G. 
Amphidasis  Prodromaria — ^Mch.  10, 
W.F.B. 
Betularia — June  8,  P.H.M. 
HemerophUa  Abruptaria — Mch.   18, 

T.A.P. 
Boarmia    Bhomboidaria  —  July    12, 

W.F.B. 
Tephrosia    CrepuBcularia — May    2, 
W.F.B. 
Laricariar— Mch.  11,  W.F.B. 
lodis  Lactearia — May  9,  H.D. 
Ephyra  Trilinearia  (bred) — May  9, 

P.H.M. 
Aflthena  Luteata — June  11,  W.F.B. 
Candidata — May  7,  H.D. 
Sylvata— June  17,  W.F.B. 
Aoidalia  Trigeminata — July   1, 
H.F.D.B. 
Yirgularia — ^June  3,  E.F.B. 
Bemutata^May  20,  E.F.B. 
Aversata — June  20,  H.D. 
Cabera  Pusaria — May  7,  E.F.B. 
Coryoia  Punctata — May  18,  H.D. 
Taminatar— May  28,  P.H.M. 
Strenia  Clathrata — May  12,  H.M.G. 
Panagra  Petraria — May  11,  H.M.G. 
Fidonia  Atomaria — June  17,  W.F.B. 
Minoa  Euphorbiata — June  6,  P.H.M. 
Ligdia  Adustata — May  16,  H.D. 
LomaspilisMarginata — May27,  E.F.B. 
Hybemia    Bupicapraria  —  Jan.    20, 
W.F.B. 
Lencophearia — Feb.  21,  W.B.P. 
Progemmaria — Feb.  4,  W.F.B. 
Defoliaria— Nov.  5,  B.H.R.D. 
AniBopteryx  ^scularia  —  Mch.    10, 
W.F.B.    (male);    Mch.   14, 
A.F.E.S.  (female), 
Cheimatobia    Brumata — Nov.    25, 
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W.F.B. 

Oporabia  Dilutata— Nov.  5,  B.H.E.D. 
Larentia  Didjmata— July  9,  E.F.B. 

Miaria— May  17,  H.D. 
Exnmelesia    Affinitata— May    13, 
W.F.B. 
Alchemillata— July  22,  P.H.M. 
Bupithocia  Consignata  (bred) — Apl. 
27,  P.H.M. 
Subfulyatar— July  8,  W.F.B. 
Lariciata — May  21,  H.D. 
Vulgata— May  7,  W.F.B. 
Thera  Variata— May  18,  E.F.B. 
Hacaria  Liturata— May  27,  P.H.M. 
Ypsipetes  Elntata— July  9,  E.F.B. 
Melanippe    Unangolata — June    2, 
W.F.B. 
Biyata — June  1,  H.D. 
BiriTiata-May  11,  W.F.B. 
Montanata— May  8,  W.F.B. 
Fluctuata— May  7,  P.H.M. 
Anticlea  Derivata — May  2,  W.H.R. 
Goremia  Propugnata — May  5,  W.B.P. 
Femigaria--May  6,  W.F.B. 
Unidentaria— May    13,   E.F.B.; 
H.F.D.B. 
Gamptogramma  Bilineata— Juno  7, 

E.F.B. 
Scotosia  Dubitata— Sep.  IG,  W.F.B. 

Vetulata—July  22,  P.H.M. 
Cidaria  Miata— Apl.  29,  P.H.M. 
Corylata— May  80,  H.D. 
Bussata— June  4,  W.F.B. 
Immanata — ^July  9,  E.F.B. 
Saaceata^May  18,  E.F.B. 
Pyraliata— July  13,  W.F.B. 
Dotata— July  12,  W.F.B. 
IhiboliaMensuraria — July  22,  P.H.M. 
Anaitis  Plagiaria— Juno  7,  W.F.B. 
Odezia     Chaorophyllata — June     5, 
W.B.P. 


PYRALIDINA. 
Hjrpena      Proboscidalis — June     26, 

P.H.M. 
Herminia  BarbaliB-May  27,  E.A.D.S. 

Nemoralls — May  30,  H.D. 
Pyrausfca  Punicealis — May  25,  H.D. 

Puppuralis— May  12,  W.F.B. 
Herbula  Cespitalis— May  18,  H.D. 
Hydrocampa  Nymphseata — May  29, 

H.D. 
Botys  Pandalis— May  16,  H.D. 
Verticalia— May  30,  H.D. 
Urticata— May  28,  P.H.M. 
Scopula  Olivalis — June  23,  H.D. 

Pnmalis— May  29,  E.F.B. 
Btenopteryz    Hybridalia — ^Aug.    10, 

P.H.M. 
Nola  Gristulalis— May   10,   P.H.M. 
Simaetbis     Fabriciana  —  May     21, 

E.F.B. 
Eudorea     Ambigualis  —  May      12, 

W.F.B. 

Crambus  Pratellus — May  27,  E.F.B. 

Hortuellufl-^uly  4,  E.F.B. 

Trfstollus— Aug.  10,  P.H.M. 

Ghloopbora  Prasinana — May  13,  H.D. 

TOETRICINA. 
Eulia  Ministrana — May  16,  H.D. 
Antithesia   Cynosbatella — ^Jnne   17, 
H.D. 
Pruniana — June  15,  H.D. 
Tortrix  Viridana^July    1,   W.H.R. 

Forgterana— July  4,  E.F.B. 

Lozotssnia  Sorbiansb — July  4,  E.F.B. 

Musculana — May  17,  H.D. 

Xylosteana — July  5,  P.H.M. 

Ptycholoma    Lecbeana  —  June    12, 

H.D. 
PardiaTripunctana— May  13,  E.F.B. 
Litbographia  Campoliliana — May  13, 
E.F.B. 
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Halonota    Bnumiohiana — Jane    17, 

H.D. 
Coccyx  Uyrciniana — May  6,  W.F.B. 
Anchylopera      Mitterbacheriana  — 

June  11,  H.D. 
Lundana— May  14,  P.H.Jt 
Argyrotoza   Conwayana  —  May   16, 

H.D. 
Crcesia     Bergmanniana — June     10, 

E.F.B. 
Roxana  Arcnella — June  1,  H.D. 
Eucelis  Aurana — June  21,  H.D. 
Ephippiphora     Argyrana — May     2, 

W.F.B. 
Begiana — June  8,  W.F.B. 
Stigmonota    Perlepidana — May    4, 

E.F.B. 
Grapholiia  Ulicetanar-May  10,  P.H.M. 
Cnephasia    Subjectcma  —  May    29, 

E.F.B. 
Sericoris  Lacunana — May  30,  H.D. 

Urticana— May  26,  H.D. 
ChroaiB  Tesaerana — ^June  20,  E.F.B. 
Argyrolepia  Cnicana — June  17,  H.D. 
Xanthosetia     Hamana  —  July      1, 

W*H.B. 
Tortricodes     Hyemana — Mch.      11, 

W.F.B.,  and  P.H.M. 
TINEINA 
Chimabacohe    Fagella  —  Mch.     11, 

W.F.B. 
Nemophora    Swaxnmerdammella — 

May  18,  H.D. 


Schwarziella— May  6,  W.F.B. 
Adela  De  GeereUa— June  18,  P.H.M. 

VirideUa— May  11,  H.D. 
Micropteryx  Thunbergella — May  11, 
H.D. 
AlUonella— May  18,  H.D. 
SubpurpuroUa — May  6,  W.F.B. 
Swammerdamia     Pyrella — May     6, 

W.F.B. 
Hyponomeutua    Padellas  —  (bred) 

July  23,  E.F.B. 
Harpella  Gcoifrella— June  30,  E.F.B. 
Dasycera  8ulphurella — May  13,  H.D. 
CEcophora  Paeudospretella — Feb.  9, 

W.F.B. 
Endroaia  Feneatrella-Feb.  2,  W.F.B. 
Glyphipterjrx  Fuacoyiiidella  —  June 
21,  E.F.B. 
Thraaonellar-June  9,  E.F.B. 
Gracilaria  Swederella — June23,  H.D. 

Syringella— May  9,  H.F.D.B. 
ElachiaiaGleichenelIar~May29,  H.D. 
Cygnipennella— May  21,  E.F.B. 
Lithocolletia    Cramerella  —  May    9, 
W.F.B. 
Quercifoliello—May  9,  H.D. 
Cemiostoma  Labumella  —  May    9, 
E.F.B.  A  H.F.D.B. 
PTEROPHORINA 
Pierophorua  Phseodactylus — July  22, 
P.H.M. 
FuaouB — July  1,  H.D. 
Pentadactylua— Aug.  10,  P.H.M. 
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Thb  notices  for  the  year  amount  to  258,  an  increase  again  on  the  last  record, 
but  hj  no  means  as  large  as  it  might  be.  Blandford  has  done  some  good 
work,  and  it  is  hoped  that  now  our  collection  is  arranged  and  set  oat,  others 
will  be  inspired  to  follow  his  example  and  substitute  work  of  some  yalne  to 
themselves  in  place  of  merely  transient  interest. 
The  italics  mark  species  not  recorded  last  year. 
The  following  list  will  explain  initials  : — 

G.W.A G.  W.  Atlay. 

V.A.6.     ...         ...         ...        V.  A.  Bankes. 

li.F.B.      ...         ...         ...        £.  F.  Benson. 

G.H.C.B G.  H.  C.  Berkeley. 

W.F.B W.  P.  Blandford. 

H.C.B H.  C.  Bncknall. 

B.iCC.      ...         ...         ...        £.  K.  Chambers. 

P.M.K.C. ...         ...         ...        P.  H.  K.  Chambers. 

C.£.C.      ...         ...         ...        C.  £.  Cooper. 

H.J.C.      ...         ...         ...        H.  J.  Cooper. 

H.F.D.B H.  F.  Darell-Brown. 

£.CdeS. ...         ...        ...        £.  E.  do  Satg^. 

F.E.D.H. ...         ...         ...        F.  £.  Dmmmond  Hay. 

W.J.F W.  J.  Ford,  Esq. 

jL.C.II.      ...         ...         ..•         li.  C.  Samerton. 

T.N.H.8 Rev.  T.  N.  Hart-Smith. 

J.A,.jjL.      ...         ...         ...         J.  A..  Hay. 

B).L.  ...         ...         ...         B.  Xiangworthy. 

G.T.K.M....         ...         ...        G.  T.  K.  Manrice. 

W.B.M.    ...         ...         ...        W.  B.  Manrice. 

T.A.P.      ...         ...         ...        Rev.  T.  A.  Preston. 

W.B.P.     ...         ...         ...         W.  B.  Price. 

B.W.B.     ...         ...         ...         R.  W.  Rickards. 

H.H.R.     ...         ...         ...         H.  H.  Robins. 

W.H.R.    ...         ...         ...        W.  H,  Rotheram. 

E.A.S.      ...         ...         ...        E.  A.  Stanton. 

H.V.T.     ...         ...         ...        H.  V.  Thomson. 

R.A.VY*    ...         ...         ...        R.  A.  Waddilove. 

J.A.W.     ...        ...        ...        J.  A.  Wanklyn. 

W.L.W.    ■••        ...        ,.,        W.  L.  Wainwrighti 
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Cioindela  eampestris — C.E.C.,  Ap.30 
Notiophiliis    bigattatns  —  G-.T.E.M. 

and  W.B.M.,  Feb.  26. 
ElaphroB  cnprens — W.F.B.,  May  11. 
CaraboB  granolatus — G.T.E.M.  and 
W.B.M.,  Feb.  7. 
catenulatns — ^B.A.W.,  Mar  19. 
yiolaoens — 
Nebriabreyiooma— G.T.K.M.,  Feb.  7. 
Leistns  ferraginens — May  16,  W.F.B. 
Demetrias    airicapiUus  —  T.N.H.S., 

May  13. 
Diomins  qnadrimaciilatQs — S.E.deS. 

Mar.  10. 
Loricera  pilicomis — G.T*K.M.,Feb.7. 
Ghlsenius  nigpricomis — P.M.K.C.,Ap.l 
Calatbas  melanocephalus — G.T.K.M. 

and  W.B.M.,  Feb.  26. 
Anchomenns  dorsalis — G.T.K.M.  and 
W.B.M.,  Feb.  10. 
pammpnnctatnB — G.T.K.M.  and 

W.B.M.,  Feb.  10. 
oZbtjjfla— G.T.K.M.,  Feb.  26. 
nwe»et«— W.B.M.,  Feb.  26. 
Pterostichns    vulgaris  —  E,£.  de  S., 
Mar.  18. 
Btennns— G.T.K.M.,  Feb.  26. 
oblongo-pnnctatns  —  W.F.B., 
May  6. 
Amara  pleheia — W.F.B.,  Joly  ? 

aoominata — G.T.K.M.|  Mar.  10. 
triyialifh— E.E.de  S.,  May  7. 
Harpalus  rvbripes  ^WJP.B.,  May  18. 

mficomifl — ^W.B.P.,  Mar.  14. 
Bradycellns  verhaaci — B.  A.  W.,May  16. 
Patrobna  excavatns — W.F.B.,  June  20 
Bembidium  obtosnm — W.B.M.,  Feb. 
26. 
qnadrunaonlatnm  —  W.H.B., 

Mar.  10. 
qnadrigattatum— H.y  .T. ,  Mar.  10 


lampros~G.T.K.M.,  Feb.  26. 

ltttoraZ«— W.B.M.,  Feb.  10. 

guttular—T,A.V.,  Mar.  16. 

higuttatum — E.E.de  S.,  Mar.  18. 
Haliplos  ohUquua—Yr.V.B.,  May  25. 

mfioollis— R.A.W.,  Mar.  19. 
Hydropoms  paluatHs — ^W.F.B.,  May 

26. 
AgabnB     bipnatnlatos  —  T.N.H.S., 
Mar.  4. 

uliginosnB — R.A.W.,  Feb.  6. 

macalatuB — R.A.W.,  May  12. 
Hyphydrufl  orafiw— W.F.B.,  May  22. 
PelobiuB  Hermanni — ^W.F.B.,  May  6. 
DytiscuB  marginatnB — T.A.P.,  Ap.  5. 
AciliuB  auUatus-'W. F,B.y  May  «. 
Gyrinufl  natator^— W.F.B.,  May  6. 
HelocbareB  Uvidua— W.F.B.,  May  6. 
HelophoroB  aquaiicns — ^W.F.B.,  May 
6. 

grannlarifl — B.A.W.,  Mar.  19. 

nubiZiw— W.F.B.,  July  ? 
SphaBxidiam  Bcarabseoides — ^B.L.  and 
J.A.W.,  Feb.  20. 

marginatum — W.F.B.,  May  26. 
Cercyon  lateralia— W.F.B.,  May  6. 

melanocephalus — ^W.F.B.,  May  6. 

hoemorrhoidalia — ^W.F.B.,May  6. 
Aleochara  f  usoipes — ^W.F.B.,  May  10. 
Homalota  hrunnea — ^W.F.B.,  Jnly  ? 
TaohyporuB  obtnauB — ^E,E.de  S.,  Mar. 
12. 

cbiyBomelinuB — G.T.K.M.|  Mar. 
4. 

bnumenB — W.F.B.,  July. 

hwoeroaua — T.N.H.8.,  May  13. 
TaobinuB  nifipes — E.K.G.,  Mar.  19. 
QnediuB  impre88U8^yf,F,B.,  May  23 

ru/lpe«— W.F.B.,  May  23. 
PbilonthuB  laminatuB— W.F.B.,  May  6 

decorufl— W.B.M.,  Feb.  26. 
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poUtns— O.T.K,M.,  Feb.  36. 

fimetariufl— W.F.B.,  July  ? 

tro88ulua—W.F.B.,  May  2C. 

omeiA*— W.F.B.,  May  26. 
Xantholinns  linearis — G.T.K.M.  and 
W.B.M.,  Mar,  4. 

punctnlatna— T.N.H.R.,  May  23. 
Lathrobinm    bmnnipes  —  T.N.H.S., 

May  13. 
SanioB  an^nafntus — W.F.B.,  May  26. 
StilictiB  rtt/ip««— W.F.B.,  July  ? 
Steniu  Juno — ^E.E.do  S.,  Mar.  12. 

»imiK«— W.F.B.,  May  26. 

impressas — W.F.B.,  May  26. 

8pecnlato]>— W.F.B.,  May  27. 

anioolor — H.J.G.,  Mar.  10. 

taraalie— W.F.B.,  May  20. 
Ozytelua  mgosus— W.F.B.,  May  26. 
Lesteva  longsdlitrata — W.F.B.,May  13 

brachyelytra— T.N.H.8.,  May  11 
Homalinm  rivulare — W.F.B.,May23. 
Anthobinm  aorhi — T.N.H.S.,  May  13. 

/oiig«a*uw— T.N.H.8.,  May  25. 
Choleva    chryaomeloidea  ? — W.F.B., 
•May  26. 

WatBoni  .?— E.B.de  B.,  Mar.  13. 

/tMnofa— W.F.B.,  May  22. 

aericea — W.F.B.,  May  16. 
Neorophorashiunator — ^W.F.B.,  May 

16. 
GoleniB  dentipea—W.V.B.,  July  ? 
Silpha  rngoea— T.N.H.S.,  Mch.  13. 

atrata— W.L.W.,  Mch.  11. 

quadripunctata  —  W.F.B.,  June 
16. 
HiBter  oadaverinus — W.B.P.,  Mch.  14. 

carhoTMTitLa — E.F.B.,  May  7. 
Olibrus  gemimM — W.F.B.,  May  3. 
Epurroa  BBstiva—T.N.H.S.,  May  6. 

mdanocephaXa — W.F.B.,  July  P 
Brachyptems  urticce — W.F.B.,  July  ? 


Nitidula  ;ij>i»f  u7afa— E.K.G.,Mar.  17. 
Omoaita  colotir-W.P.B.,  May  16. 
discoirfea— W.F.B.,  May  16, 
Meligethes  p !«><»«— W.F.B.,  July  ? 
toneus — J.A.H.,  Mar.  13. 
ruflpes— T.N.H.S.,  May  23. 
Cychramus  Zu/etM— W.P.B.,  May  30. 
Byturus  tomentoBUB—T.N.IT.S.,  May 

13. 
Cryptophagus  riwt— W.F.B.,  May  22. 
Atomana  f  ineori*-— W.F.B.,  May  26. 

atricapilla— W.F.B.,  July  ? 
Lathridius  minutus — ^T.N.H.S.,  May 

23. 
Corticaria  sftbbosa— W.F.B.,  May  28. 

punctulata— W.F.B.,  May  26. 
Dermestes  murinua — G.H.C.B.,  May 

10. 
Byrrhus  pilula— W.F.B.,  Nov.  ? 
Cvtilaa  varius— B.E.  de  S.,  Mar.  16. 
Aphotlius  foBSor — ^W.J.P.,  June  29. 
fimetarius— W.F.B.,  May  4. 
inquinatus— E.B.  de  8.,  Mar.  11. 
prodromuB — W.F.B.,  May  11. 
depresBus — P.B.D.H.,  Mar.  4. 
afer— E.F.B.,  May  6. 
meri4iriu8 — ^W.F.B.,  May  6. 
oiTaticua — ^W.F.B.,  May  6. 
'punctato-8\dcatus — ^W.F.B.,May  6. 
Geotrupes  8tercorariuB->B.E.  de  8.» 

Mar.  10. 
Melolontha  vulgaris — G-.W.A.,   May 

18. 
Lacon  murinus — E.A.8.,  May  23. 
MelanotuB  mflpofl  — W.F.B.,  May  30. 
Limonins  minutua— W.F.B.,  July  ? 
Althona    heBmorrhoidalis  —  W.P.B., 
May  13. 
vittatuB-W.F.B.,  July  P 
Corymbitea  cnpreuB  (male),  W.F.B., 
May  23 ;  (female),  W.F.B., 
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June  26. 
Agriotes  sobrmufl— W.P.B.,  May  6. 

pallidnlus-T.N.H.S.,  May  13. 

sputator -W.F.B.,  May  26. 
Campylus  linearis— W.P.B.,  June  24. 
Dascillus  cervinuB— W.F.B.,  June  11. 
Cyphon  nitidulus- Vr.F.B.,  July  ? 

ranabi7i8— W.F.B.,  July  ? 
Lampyrisnoctiluca  (male) ;  (female), 

H.H.R.,  June  17. 
Telephoms  alpinus — L.C.A.,  May  20. 

lividus— W.F.B.,  June  24. 

pellucidus— W.F.B.,  May  26. 

nigricana— W.F.B.,  May  29. 

bicolor— W.F.B.,  May  25. 

limbatuB— T.N.H.S.,  May  18. 

paUidufl— W.F.B.,  May  16. 
Malachius    bipustulatus  —  W.F.B., 

May  13. 
Malthodes    sanguinolentua — W.F.B., 
May  23. 

m^jaticus—W. F.B,y  May  23. 
Malthinus  punctatus — W.F.B.,  June 

24. 
Corynetcs  violaceus — W.F.B.,  May  23 
Bryophilixa  pu8illu8 — W.F.B.,June  16 
Priobium  ctw^ancum— W.F.B.,May  23 
Pyrochroa    Berraticomis  —  W.F.B., 

May  13. 
Anaspia  frontalis— T.N.H.8.,  May  13. 

ruficollis— W.F.B.,  May  25. 

melanopa— T.N.H.S.,  May  13. 

/aaciata— W.F.B.,  May  11. 
Melo5  proBcarabaeus — H.C.B.,  Mch. 

30. 
(Edemera  lurida— R.W.R.,  May  21. 
OtiorhynohuB  tenebrioosua— W.F.B., 
Mar.  13. 

picipes— W.F.B.,  May  25. 
Phyllobius  alneti— W.F.B.,  May  6. 

pyri — E.E.  de  S.,  Mar.  17. 


argentafcuB — ^W.F.B.,  May  6. 

oblongUB— W.F.B.,  May  12. 

uniformis— W.F.B.,  May  6. 

vlridicolllB— W.F.B.,  May  6. 
Stropbosimus    coryli — E.E.    de    S,, 

Mar  30. 
PolydrusuB  undatua — W.F.B.,  May 

30. 
SitoneB  auturalia— W.F.B.,  May  23. 

puncticoUia — E.E.  de  8.,  Mar.  10. 

lineatuB— E.E.C.,  Mar.  19. 

aidcifrona—W. F.B,,  May  20. 

tihicdis—W, F.B.,  May  6. 
Hypera  rumicis — ^W.F.B.,  Mar.  12. 
Balaninua^Iandmm — W.F.B.,May  13. 

pyrrhoeeras — W.P.B.,  July  7. 
AnthonomuB  pedicularius — T.N.H.S, 

May  13. 
Orchestes  quercus — W.F.B.,  May  6. 

fagi— W.F.B.,  May  6. 

salicia—W. F.B.,  June  24. 

«%wo— W.F.B.,  July  ? 
Phytonomua  nigriroatria — E.E.  de  S., 

Mch.  13. 
Csoliodea    quadrimaculatua  —  E.E. 
de  B.y  Mob.  18. 

quercua — W.F.B.,  June  24 
Centhorhynchua    oontractua  —  E.E. 
de  S.,  Mch.  13. 

echii—W,F.B.,  May  13. 

pollianriua — W.F.B.,  July  ? 
Centhorhynchideus      iroglodytea  — 

W.F.B.,  July  ? 
Apion  carduorum — W.P.B.,  July  ? 

fagi— W.F.B.,  July  P 

oethiops— T.A.P.,  Mch.  16. 

violaceum— W.F.B.,  May  IS. 

hydrolapathi—W. F.B.,  May  18. 

punctigerum — W.F.B.,  May  18. 

t'»Ven«— T.N.H.S.,  May  28. 
;w4wi?e— W.P.B.,  July  P 
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/atHpe«— W.P.B.,  May  6. 
miniatum — G.T.K.M.,  Feb.  26. 
ceneum — W.F.B.,  July 
einn— W.F.B.,  July 
RhynchiteB  betula&— T.N.H.S,   May 

13. 
Apoderus  Coryli— T.N.H.S.,  May  10. 
'ErirhimiB  acridtdua — T.A.P.,Moli.  19. 
rora«— T.N.H.S.,  May  23. 
m€uyulatu8 — ^W.F.B.,  July  ? 
AnopluB  ptantnria — W.P.B.,  July  ? 
LioBomus  ovatulus — ^W.F.B.,  May  6. 
Barypeithes      hrunnipea  —  W.F.B., 

June  24. 
SciapHilus  muricatus — W.F.B.,  May 

26. 
ToxotuB  meridianuB — W.B.P.,  July  22. 
Strangalia  ^elanura — W.P.B.,  June 

20. 
Grammoptera    fdbaeicolor  —  W.F.B. 

May  26. 
Bhagium  hifaaciat'um — W.F.B.,  May 
26. 
inquisitor — ^W.F.B.,  June  20. 
Donacia  sericea — R.A.W.,  May  12. 
Lema  cyanella — R.A.W.,  Mch.  19. 

melanopa — W.P.B.,  May  26. 
Clythra    quadripunctata  —  W.F.B., 

June  11. 
CrypfcocephaluB  aureolus — H.F.D.B., 

June  9. 
Timarcha  loevigata. 

coriaria— a.T.K.M.  and  W.B.M., 
Feb.  26. 
Chrysomela  staphyloea — V.A.B.,  May 
4. 
polita— T.A.P.,  Mch.  16. 


hoemoptera — E.E.  de  S.,  Mch.  18. 
lamina  ?— T.N.H.S.,  May  28. 
Gastropbysa  polygoni — ^WiF.B.,  Hch. 

13. 
hnpeniB  flavipes — ^W.F.B.,  May  6. 
Manfcura  nwfica— W.P.B,,  May  26. 
Prasocurifl  marginella-^W.F.B.,  May 

11. 
Adimonia  sanguinea — ^W.F.B.,  May 

25. 
Apteropeda  graminis — W.P.B.,  May 

26. 
Crepidodera  ru/lpe«— W.F.B.,May  20. 
Podagrica    fucicomis  —  H.F.D.B., 

May  10. 
Aphthona  venustnla — W.F.B.,  July  P 
Phaedon  phellandrii — R.A.W.,   May 
14. 
tumidulum— W.P.B.,  May  22. 
Sphaeroderma  cardui — W.F.B. ,  May 

11. 
Phyllotreta    undulata — E.E.    de   8., 
Mar.  18. 
nemorum — W.F.B.,  June  30. 
Plectroscelis  concinna — T.A.P.,  Mar. 

16. 
Thyamis  lurida— W.F.B.,  May  26. 

/u«cico7fi8— W.F.B.,  July  ? 
Cassida  viridis— T.N.H.S.,  May  18. 

vibex— W.F.B.,  May  23. 
Coccinella    bipunctata  —  T.N.H.S., 
Mar.  13. 
variabflis— W.F.B.,  May  6. 
16.  guttata— W.P.B.,  June  20. 
7.  punctata— W.F.B.,  Mar.  13. 
Scymnug    discoideus — W.F.B.,   May 
26. 
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The  past  season  has  been  a  very  extraordinary  one.  The  very  mild  winter 
did  not  kill  oflE  the  old  plants,  and  consequently  "  snryiyals  "  were  very  fre- 
quent ;  and,  in  addition,  the  nnusnal  warmth  of  the  winter  months  brought 
on  plants  very  fast,  and  in  many  cases  it  has  been  a  matter  of  great  difficulty 
to  decide  when  the  proper  flowering  beg^n.  Workers  have  been  very  few, 
but  B.  W.  Biokards  has,  as  usual,  been  very  vigorous,  and  to  him  we  are  in- 
debted for  many  of  our  notices.  As  a  proof  of  the  mildness  of  the  winter,  no 
less  than  130  different  plants  were  found  in  flower  in  January  in  various  parts 
of  the  South  of  England,  of  which  50  were  found  at  Marlborough.  Of  these 
60,  26  are  not  unusual  at  that  time  of  year,  and  7  have  never  been  found  in  a 
January  before,  as  far  as  our  records  extend ;  these  are  BanunculitB  auricomuSf 
Oalium  AparinCy  Sherardia  arvensiSf  Myoaotis  arvensiSf  Daetylis  glomerataj  and 
Lolium  perenne. 

In  February  the  number  of  species  in  flower  had  increased  to  63, 
but  some  few  of  these  must  be  credited  to  January,  as  they  had  escaped 
detection  before,  and,  when  found,  had  evidently  been  in  fair  flower  all  the 
winter ;  still  several  fresh  species  came  on  as  others  died  out,  aud  plants  were 
in  flower  far  before  their  usual  time. 

By  March  many  of  the  spring  flowers  had  bloomed,  and  though  a  fine 
month,  the  average  state  of  flowering  was  only  18  days  earlier  than  usuaL 

The  unfortunate  break  caused  by  the  holidays  in  April  was  compensated 
by  the  kind  exertions  of  Mrs.  Gwillim  and  her  family,  so  that  our  Becords 
were  unbroken,  and  proved  that  the  early  flowering  was  still  kept  up. 

From  this  time  the  difficulty  of  deciding  when  a  plant  was  properly  in 
flower  was  very  great,  for  the  ungenial  weather  checked  vegetation,  so  that 
a  specimen  might  be  found  in  flower  or  coloured  bud  in  May  and  yet  a 
second  specimen  not  be  found  till  weeks  afterwards.  Thus  Torilia 
AnthrisciM  was  found  in  bud  on  May  13,  nearly  out  May  30,  flrst  flower  not 
till  July  1st.  Scrophvlaria  nodoea,  coloured  bud  May  13th,  flower  June  15th. 
Carduu8  cuMulis  bud  June  8th,  one  specimen  June  16th,  next  July  28th.  But 
though  vegetation  was  checked,  the  flowering,  when  it  did  appear,  was 
magnificent  and  the  colours  of  the  blooms  unusually  brilliant ;  and  seldom 
have  the  grasses  boon  seen  in  greater  perfection,  bad  as  the  weather  proved 
for  Haymaking. 

The  bad  weather  proved  also  very  detrimental  to  Botanising,  and  though 
our  List  of  Notices  is  up  to  the  mark,  it  has  only  been  obtained  by  real  hard 
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work,  whilst  our  inveBtiffations  on  the  duration  of  flowering  have  suffered  a 
g^ood  deal.  The  Bev.  J.  Sowerby,  as  usual,  helped  us  considerably  in  the 
October  term,  at  which  time  the  Botanical  energy  of  the  school  had  entirely 
died  out.  In  October  292  plants  were  found,  but  towards  the  end  of  the 
month  plants  were  going  off  fast ;  thus,  in  a  walk  taken  on  October  3rd,  204 
plants  were  found  in  flower,  whilst  only  129  were  found  in  the  same  round  on 
October  31st. 

In  November  63  were  found,  which  were,  in  a  few  instances,  killed  off 
by  the  severe  cold  in  the  first  half  of  December,  but  the  number  has  kept 
fairly  steady  since  then. 

In  January  plants  were  16  days  before  the  mean  of  the  previous  IS 
years ;  in  February,  40  days ;  in  March,  18  days ;  in  April,  18  days ;  in  May, 
9  days ;  in  June,  4  days  later ;  in  July,  7  days  later. 

Names  of  those  whose  Initials  occur  in  the  following  list : 


E.B.B. 

B.  B.  Badcock. 

E.F.B. 

B.  F.  Benson. 

A..B.B. 

A.  S.  Berwick. 

P.B.B. 

P.  E.  Bucknall. 

B.G.O. 

E.  G.  Chambers. 

E.K.G. 

E.  K.  Chambers. 

G.W.D.L.    .. 

Rev.  G.  W.  De  Lisle. 

E.N.G. 

E.  N.  Gardiner. 

C.G.G. 

C.  G.  Green. 

H.J.G. 

H.  J.  Grummitt. 

K.G. 

Miss  E.  Gwillim. 

F.B.H. 

F.  E.  Hulme,  Esq.,  F.L.S. 

S.B.xL. 

S.  R.  Knight,  Esq. 

H.G.A.L.     ... 

H.  G.  A.  Leveson. 

W.H.M.       ... 

W.  H.  Macdonald,  Esq. 

P.H.M. 

P.  H.  Maddock. 

B.A.M. 

B.  A.  Molony. 

H.G.Br* 

H.  G.  Rendle. 

S.B.B.         ..4 

H.  B.  Rickards. 

R.W.R. 

R.  W.  Rickards. 

T.N.H.S.     .. 

Rev.  T.  N.  H.  Smith. 

F.B.T. 

F.  E.  Thompson,  Esq.                                  1 

C.E.T. 

Rev.  0.  B.  Thorpe. 

R.A.  W. 

R.  A.  Waddilove. 
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Clematis 

Yitalba    ...  bud  July  14 
Thalictram 

flaynm   June  9 

Anemone 
nemorosa  ...  February 22, R.W.R.; 

S.B.B. 
Mjosurus 

minimus    . . .  f  nil  May  9,  E.B.B. 
Ranunculus 

peltatns March  17 

b  floribundns  March  28,  P.E.T. 
c  penicillatus  March  30 
sceleratus  ...  June  9 
Flammula...  June  11,  E.K.C. 
auricomus...  February  22,  R.W.R. 

(some  out  all  the 
year) 

acris  Mch  14,  B.B.B. 

repens    Ap.  13,  K.G. 

bulbosus    ...  Mch.  1,  R.W.R. 
j)arriflorus...  by  Ap.  1,  R.W.tt. 

arvensis May    20     (Pewsoy, 

May  13) 

Ficaria  Jan.  4,  F.E.T. 

Caltha 

palustris    ...  Jan.  27,  R.W.R, 
Helleborus 

viridis    Jan.  26,  R.W.R. 

Aquilegfia 

vulgaris May  13 

Papaver 

Rhoeas   May  5,  W.H.M. 

dnbium 

aLamottei  June  11 
b.  Lecoqii    June  3,  E.K.C. 
Argemone...  Juno      13,      E.K.C. 

(Pewsey) 
Cholidonium 

majns Ap.  30,  E.K.C. 

Fumarin 


officinalis  ...  Feb.  22,  R.W.R. 
Raphanus 

Raphanis- 

tram  May     29,     R.W.B. 

(Pewsey,  May  13) 
Sinapis 

arvensis all  the  year 

alba    Mch  30 

Brassica 

[oleracea] . . .  Ap.  6 

[Rutabaga]     by  May  2 

[RapaJ  (Jan.   30,   R.W.R.)  ; 

May  2 
Diplotaxis 

muralis May  6  (cult) 

Sisymbrium 

officinale    ...  May  4,  F.E.T. 

Alliaria Ap.  11,  K.G. 

Cardamino 

pratonsis    ...  Mch.  14,  E.B.B. 

hirauta  Jan.  18,  F.E.T. 

sylvatica    ...  by  May  2 
Arabis 

thaliana full  May  9,  R.W.R. 

hirsuta  May  23,  R.W.R. 

Barbarea 

vulgaris May  4 

Nasturtium 

officinale    ...  May  27,  F.E.T. 

palustre May  23,  R.W.R. 

[Armoracia 

rusticana]  ...  by  Jn.  16,  R.W.R. 
Draba 

verna Jn.  20,  F.E.T. 

Capsella 

Bursa-pastoris  all  the  year 
Lepidium 

campestre  ...  Ap.  30,  E.G.C. 
Senebiora 

[didyma]  ...  full  May  13,  F.E.T. 

CoronopuR . . .  Maj  2 
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Reseda 

Intea  Jn.  8,  P.E.T. 

HeUanthemnm 

vnlgare May  9,  R.W.R. 

Viola 

odorata Feb.  27,  R.W.R. 

b.alba Feb.  28 

hirta  Mch.  13,  R.W.R. 

Bjlvatioa 

a.  Riviniana   Mob.  26,  R.W.R. 

b.  Reicbenba* 

ohiana    ...  Mch.  9,  R.W.R. 

tricolor 

b.  anrensis ...  all  the  year 
Poljgala 

vulgaris May  12 

oxyptera    ...  by  May  16 

depressa    ...  May  9 

calcarea by  Ap.  30,  P.H.M. 

Silene 

inflata    June  1,  R.W.R. 

Lychnis 

Tespertina...  May  6.  R.W.R. 

dinma    Ap.  8,  C.G.G. ;  Mch. 

17   (Chiseldon) 
F.E.T. 

Flos-cncnli     by  May  16.  E.B.6. 

Githago May      18,      E.K.G. 

(Pewsey)  ;   Jy.  1, 
M*B.R. 
Moenchia 

erecta fiillMav22,G.W.D.L. 

Cerastinm 

glomeratam    abont  Ap.  13 

triviale  all  the  year 

Stellaria 

media all  the  year 

Holostea    ...  Mch  11,  W.H.M. 

graminea  ...  May 29, 3fr>». L.  Bwrd. 

nliginosa    ...  May  6,  R.W.R. 
Arenaria 


trinervis    . . .  Ap.  6 

serpyllifolia    May  6 
Sagina 

procumbens    May  4,  E.B.B. 
Spergala 

arTcnsis May  13,  R.W.R. 

Scleranthns 

annnus  All  tho  year. 

Montia 

f ontana Mch.  31 

Hypericum 

perforatum     Jy.  14,  G.W.D.L. 

tetrapterum    Jy.  2  (cult) 

hnmif usum      about  Jy.  20  (cult) 

pulchmm  ...  by  Jy.  8 

hirsutum    . . .  Jy.  7 
Malya 

moschata  ...  Jy.  10,  R.A.W. 

sylyestris  ...  Jn.  11,  G.W.D.L. 

rotnndlfolia     May  2 
fTilia 

intermedia]    Jy.  8,  R.W.R. 
Linum 

catharticnm    May  9,  R.W.R. 
Geranium 

phaeum  May  5,  R.W.R. 

pratense May  28,  8.R.K. 

pyrenaioum    May  21 

moUe Ap.  1,  R.W.R.,  Ap.  27 

rotundif  olium  May  21 

dissccium  ...  May  9,  S.R.K. 

columbinum    May  27,  F.E.T. 

lucidum byAp.  28,  E.K.C. 

Robertianum  Ap.7,K.G.(Cbi8eldon 

Mch.  17,  P.E,T.) 
Erodium 

cicntarium...   full  May 7,  E.K.C. 
Oxalis 

Acetosella  ..   Mch.  24,  R.W.R. 
Ties 

Aquifoliiim      May  6,  R.W.R. 
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Eaonymos 

europsBus  ...  May9,  E.K.G. ;  May 

16,  R.W.R. 
Rhamnus 

oathartious     May  29,  R.W.R. 
Acer 

Pseado-plat- 

anus   by  May  2 

campestre  . . .  Ap.  27 
Ulex 

enropasus  ...  all  tho  year  till  end 

of  June ;  Oct.  12 

Gallii Oct.  10 

Sarothamnus 

Bcoparins   ...  by  May  5 
Ononis 

anrensis Jy.  10,  R.A.W. 

Anthyllis 

Ynlneraria . . .  May  9,  R.W.R. 
Medicago 

lupnlina Ap.  30,  R.W.R. 

Melilotns 

officinalis  ...  Jy.  7,  E.K.C. 
Trifolium 

pratense    ...  by  Ap.  30,  P.H.M. 

[inoamatam]  May  13 

stiiatnm Jn.  15 

hybridam  ...  Jy.  1.  H.C.R. 

repens    May  13,  H.B.R. 

procnmbens    Jn.  2 

minus     Moh.  26,  R.W.R. 

Lotus 

oomicnlatns    May  11,  R.W.R. 

major Jy  25,  R.W.R. 

Omithopos 

perpusillas...  Jn.  11,  R.W.R. 
Hippocrepis 

comosa  May  13,  H.B.R. 

Onobrychis 

saliva May  IG 

vicia 


hirsuta    by  Ap.  27 

tetrasperma    Jn  9 

Oracca  Jy  1,  E.K.C. 

sylyatica   ...  Jn.  9 

sepium  Ap.  14,  K.G. 

[sativa] Ap.  30,  E.K.C. 

angnstifolia    May  6,  R.W.R. 
Lathyms 

pratensis    ...  about  May  30 
OrobuB 

tnberosus  ...  Ap.  21,  K.Gr. 
Prunus 

splnosa  ......  Moh.  9,  E.B.6. 

Avium    Ap.  11,  K.G. 

Spirssa 

Ulmaria Jn.  8,  R.W.R. 

Filipendula...  about  Jn.  8  (cult) 
Agrimonia 

Eupatoria ...  Jy.l,  R.W.R. 
Poterium 

Sang^isorba   Ap.  30,  R.W.R. 
Alchemilla 

aryensis Mcb.  7,  R.W.R. 

vulgaris Ap.  30,  E.G.C. 

Potentilla 

Fragarias- 

trum  all  the  year 

Tormentilla    May  4,  G.W.D.L. 

reptans  Jn.  30,  R.W.R. 

anserlna May  6,  R.W.R. 

Fragaria 

vesca Moh.  26,  R.W.R 

Rubus 

Idaeus May  22,  R.W.R. 

discolor  ......  Jy.  1,  R.W.R. 

corylifolius      Jy.  8 

cxsius    May  18,  R. W.R. 

Geum 

urbanum    ...  Ap.  4 

intermedium   May  9,  R.W.R. 

rivalo May  2 
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Bosa 

tomentosa . . .  about  Jn.  20 

canina    May  28,  E.F.B. 

arvensis Jn.  13,  R. W.E. 

CratsBgna 

Ozyaoantha    May  2,  Miss  Blomfield 
Pyms 

Mains May?,  E.K.C. 

Aucnparia ...  May  7,  C.E.T. 
Epilobiiim 

angastifo- 

Kum  Jy.  15,  R.W.R. 

hirsntnm    ...  Jy.  26 

parviflomm     (coloured  bud)  Jy.  1, 

E.W.R. 

montanum...  Jn.  10,  R.W.R. 
Circsea 

lutetiana   ...  Jy.  9 
CaUitriche 

voma by  May  9,  T.N.H.S. 

Bryonia 

dioica Jn.  15 

Ribes 

GroBSularia     Mch.  13,  F.E.T. 

rubrum  Mch.  29,  R.W.R. 

Sedum 

acre    Jn.  15 

Sasifraga 

tridactylifcies  Mch.  14,  E.B.B. 

granulata  ...  Ap.  11,  K.G. 
Chrysosplenium 

oppositifoliom  Mch.  12  (cult)F.E.T. ; 

Mch.  18  (Chiseldon) 
Sanicula 

europsea May  2 

Helosciadium 

nodiflorum...  Jy.  1,  R.W.R. 

inundatum. . .  by  Jn.  11,  E.K.C. 
^gopodium 

Podagraria...  May  29,  R.W.R. 
Bunium 


flemosum  ...  Ap.  30,  R.W.R. 
Pimpinella 

Saxifraga  ...  Jy. 8 
G!nanthe 

crocata  May  18,  R.W.R. 

^thusa 

Cynapium...  Jn.  9 
Silaus 

pratonsis    ...  f ull  Jy.  10,  R.W.R. 
Angelica 

sylyestris  ...  Jy. 7 
Fastinaca 

satiya by  Jn.  15 

Heracleum 

SphondyliumMay  11,  R.W.R. 
Daucus 

Carota   Jn.  11,  R.W.R. 

Torilis 

infesta   by  May  13,  R.W.R.; 

E.K.C 

Anthriscus...  Jy.  1 
Chajrophyllum 

sylvestre    ...  Mch.  8,  W.H.M. 

temulnm    . . .  May  6,  R.W.R. 
Scandix 

Pecten- 

Veneris  . . .  Ap.  30  (all  the  year) 
Conium 

maculatum     Jn.  20,  R.W.R. 
Hcdera 

Helix Oct.  7 

Comus 

sanguinea  ...  Jn.  11,  R.W.R. 
Adoxa 

Moschatollina  Feb.  20,  R.W.R. 
Sambucus 

nigra May  16,  R.W.R. 

Viburnum 

Opulus  Jn.  1,  R.W.R. 

Lantana Ap.  21,  K.G. 

Lonicera 
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Periclyme- 

niim    Ju.  8,  R.W.B. 

Galium 

cniciatnm  ...  Mch.  26,  B.W.fi. 

verum    Jy.  7,  R.W.R. 

Mollngo Jn.  11 

saxatUe Jn.  2,  G.W.D.L. 

palustre Jn.  20  (Bamsbury ) 

Apaiine Ap.  27 

tiricome May  16 

AjBpemla 

odorata Ap.  21,  K.G. 

cynanchioa     Jn.  16,  B.W.B. 
Sherardia 

arvensis Mch.  14,  B.W.B. 

Valeriana 

dioica by  May  2 

officinalis  ...  Jn.  1,  B.W.B. 
Valerianella 

olitoria   Ap.  30,  E.K.C.,  Jn.l5 

Dipsacua 

sylvestria  ...  Aug.  1 
Soabiosa 

snccisa  (coloured  bud)  Aug.  1 

columbaria...  Jn.  27,  H.G.A.L. 

aryensis Jn.  11,  E.K.G. 

Carduus 

nutans    May  28,  S.R.K. 

crispus   May21,  B.W.R. 

lanceolatus     Jy.  15 

eriophorus...  bud  Jy.  20 

palustria     . . .  May  29 

acaulis  Jn.  16,  R. W.R. ;    by 

Jy.  28 

arvensis Jy.  20,  R.W.R. 

Arctium 

nemorosum   Jy.  20 
Serratula 

tinctoria Jy.  26 

Centaurea 

nigra  ^y  Jy-  7 


Soabiosa Jn.  11 

Cyanua Jn.  26  F.E.H. 

Chrysanthemum 

segetum May  13,  B.W.B. 

Leucanthe- 

mum  May  11,  B.W.B. 

Matricaria 

Parthenium    Jn.  4,  F.E.T. 

inodora May  4 

Anthemis 

Cotula  Jy.  1,  B.W.B. 

aryensis Jn.  16,  B.W.B. 

Achillea 

Millefolium     Jn.  1,  B.W.B. 
Artemisia 

vulgaris  ...  Aug.  1  (cult) 
FUago 

germanica...  bud  Jy.  10,  B.W.B. 
Senecio 

Tulgaris all  the  year 

erucif olius . . .  Jy.  15,  B.W.B. 

Jacobeea Jy.  10,  B.W.B. 

aquations  . . .  Jy.  1,  B.W.B. 
Bellis 

perennis all  the  year 

Erigeron 

acris  May  18,  F.E.T. 

Tussilago 

Farfara Feb.  7,  E.W.R. 

Petasitos 

▼ulgaris Jan.  17 

Lapsana 

communis  ...  Jn.  20, R.W.R., Jy.  1 
Hypochoeris 

radicata May    18,     (Pewsey) 

R.W.R;   by  May 
13  (Marlborough) 
Leontodon 

hirtus Jy.  14 

hispidus May.  18,  R.W.R. 

autumnalis      by  Jy.  1,  T.N.H.S. 
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Picris 

hieracioides    Aug.  1 
Tragopogon 

pratensis   ...  May  13,  F.E.T. 
Taraxacnm 

offioinale    ...  all  the  year 
SonchuB 

oleraceus  ...  fall  May  10,  B.W.R. 

asper May  6,  R.W.R. 

arvensis by  Ang.  1 

Crepis 

virens May  11,  E.W.E. 

Hieraoimn 

Filoflella     ...  May  9 

Tulgatum   ...  by  Jnly  8 

boreale  bud  Aug.  1 

Fhytemna 

orbicalare  ...  Jy.  10,  B.W.R. 
Gampannla 

gloznerata  ...  Jy.  9,  S.R.K.,  H.J.G. 

Traohelimn    Jy.  12,  G.W.D.L. 

rotfondifolia    Jy.  15,  S.B.K. 
Specularia 

hybrida full  Jn.  3,  H.B.B. 

Frazinus 

ezcelBior    ...  Mch.  30 
LigUBtrum 

vulgare by  Jn.  24,  R.W.R. 

Vinca 

[major] Ap.  30,  R.W.E. 

minor by  Jan.  18 

ErythrsDa 

Centaurium    Jy.  26 
Gentiana 

Amarella  ...  May  26,  R.W.R. 

campoetris     Sep.  17,  E.A.M. 
Menyanthes 

trifoliata    ...  by  May  8,  F.E.T. 
Convolvulus 

arvensis Jy.  1,  H.B.R. 

sopium  Jy.  8. 


Solanum 

Dulcamara      Jn.  3,  E.K.C.,  Jn.  16, 

R.W.R. 
[Uyoscyamus 

niger]     about  Jn.  2 

Verbascum 

Thapsus Jy.  1,  E.K.C. 

Thapso-nigrumJn.  28  (cult) 
Scrophularia 

Balblsii Juno  14. 

nodosa   June  15. 

Linaria 

Cymbalaria    Feb.  9,  E.B.B. ;  Hay 

9,  E.K.C. 

vulgaris     ...  June  26,  F.E.H. 

minor Jy.  1,  P.E.B 

Veronica 

hederifolia      all  the  year. 

polita     all  the  year. 

Buxbaumii      all  the  year. 

arvensis     ...  all  the  year. 

serpyllifolia    Ap.  1. 

officinalis  ...  by  May  13,  B.W.R. ; 

J.S.W. 

Chamsddrys    Mch.  30,  W.H.M. 

montana    . . .  by  May  21,  B. W.B. 

Anag^llis  ...  June  9. 

Beocabunga   May    16,     B.W.B. ; 

J.S.W. 
Euphrasia 

officinalis  ...  May  13,  E.K.C. 
Bartsia 

Odontites  ...  June  20,  B.W.B. 
Pedicularis 

sylvatioa   ...  about  Ap.   17,  Mrg. 

Tanner. 
Bhinanthus 

Crista-galli     May  11,  R.W.R. 
Melampyrum 

patense May  29,  E.B.B. 

Lathrsea 
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sqnamaria      Moh.  12,  A<S.B. 
Orobanche 

minor May  30,  W.H.M. 

Verbena 

officinalis  ...  by  Ang.  1. 
Mentha 

arvensis Jv.  23,  R.W.R. 

Thymus 

Serpyllum...  June  6,  R.W.R. 

Chamffidrys    by  June  16. 
Calamintha 

Clinopodinm  Jv.  20. 

Acinos   Jy.    8    (Amesbury), 

T.N.H.S. 

menthifolia    by   Aug.  1;    Jy.  14 

(cult.) 
Nepeta 

Glecboma  ...  Jan.  22,  K.6. ;  Mch. 

[Salvia 

Verbenaca]    May  13. 
Prunella 

vulgaris     ...  June  28. 
Scutellaria 

galcriculata    Jy.  1,  R.W.R. 
Ballota 

nigra Jy.  26,  R.W.R 

Staehys 

Bctonica    ...  by  Jy.  8. 

svlvatica   ...  June  3,  S.R.K. 
Galeopsis 

Ladanum  ...  Jy.  15,  R.W.R. 

Tctrahit     ...  Jy.  10,  R.W.R. 
Lamium 

amploxicaulo  all  the  year. 

purpureum      all  the  year. 

album    all  the  year. 

Galcobdolon   A  p.  14,  K.G. 
Ajugft 

reptans Ap.  11.  K.G. 

Lithospermnm 


officinale    . . . 

May  4. 

arvense  

May  2. 

Myosotis 

palustris    ... 

June  9. 

arvensis 

Mch.  30. 

collina    

Mch.  7,  R.W.R. 

versicolor  ... 

Ap.  20,  K.G. 

Anchusa 

" 

arvensis 

by  May  13,  R.W.R 

Symphytum 

officinale    ... 

Ap.  13,  K.G. 

Cynoglossum 

officinale    . . . 

full  June  8,  R.W.R. 

Primula 

vulgaris     ... 

all  the  year. 

officinalis  ... 

Mch.  16,  W.H.M. 

Lvsimachia 

Nummularia  June  13  (cult.) 

nemornm  ... 

about  May25,R.W.R 

Anagallis 

arvonsis     . . . 

May  13,  H.B.R. 

Plantago 

major     

June  9,  R.W.R. 

media    

May  16. 

lanceolata . . . 

Mch.  30,  F.E.T. 

Chenopodium 

album     

Jy.  15,  R.W.R. 

B.  Henricus 

May  23,  R.W.R. 

Atriplez 

angnsti  folia 

Jy.  15,  R.W.R. 

Rnmex 

conglomera- 

tus 

Jy.  8. 

a.  viridis    .. 

.  Jy.  1. 

obtusifoliuR 

June  3,  R.W.R. 

crispus  

June  9,  R.W.R. 

Hydrolapa- 

thum 

.  Jy.  12. 

Acetosa 

.  May  4. 

Acctosella 

May  9,  R.W.R. 

Polygonum 
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Convolvulus  Jy.  15,  R.W.R 

aviculare  ...  June  3,  B.W.R. 

Persicaria ...  Jy.  8. 

amphibium     Jy.  8. 

Bifitorta     ...  full  May  29. 
Daphne 

Laureola  ...  Jan.  18,  F.E.T. 
[Buxus 

sempervirons  Feb.  22,  W.H.M. 
Euphorbia 

Helioscopia    all  the  year. 

amygdaloidesMch.  25,  G.W.D.L. 

Feplufi   about  Jy.  3. 

exigua   Jy.  1,  R.W.R. 

Mercurialis 

perennis    ...  barren,  Jan. 4;  fertile, 

Feb.  8,  R.W.R. 
Urtica 

dioica     May  13,  R.W.R. 

urens Mch.  4. 

nimus 

suberosa    ...  Feb.  22,  R.W.R. 

montana    ...  Feb.  24. 
Quercus 

Robur    about  May  20. 

Fagua 

Bylvatica   ...  May  2,  R.W.R. 
Corylufl 

AvcUana   ...  Jan.  17;  Jan.  23. 
Betula 

alba    about  Ap.  19. 

PopuluB 

nigra Feb.  22,  E.B.B. 

Saliz 

fragilis  Ap.  7. 

purpurea  ...  Mch.  12,  F.E.T. 

viminalia  ...  Feb.  28,  R.W.R. 

cinerea  Mch.  28. 

caprca   Mch.  1,  R.W.R. 

Pinufl 

sylvestris  ...  Mny  18. 


TaxuB 

baooata Jan.  31,  R.W.R. 

Arum 

maculatum     Mch.  29,  R.W.R. 
Potamogeton ' 

natans   Juno  16. 

Aligma 

Plantago   ...  well    out    June    27, 

W.H.M. 
Orchis 

pyramidalis    June  11,  E.K.C. 

ustulata by  May  13,  R.W.R. 

Mono Ap.  30,  E.K.C. 

mascnla Ap.  1,  C.G.G. 

incamata  ...  full  Jv.  1,  T.N.H.S. 

maculata  ...  May  30,  R.W.R. 
Gymnadcnia 

conopaea   ...  June  1,  R.W.R. 
Habenaria 

viridis    June    23,     P.H.M. ; 

Jy,  23,  R.W.R. 

chlorantha     about  May  22. 
Herminium 

Monorchia...  June  9,  (cult )  ;  June 

23,  P.H.M. 
Ophrys 

apifera by  June  16,  R.W  R. 

ovata May  7,  P.H.M. 

Cephalanthera 

grandiflora     about  May  22,  E.B.B. 
Iris 

fcBtidissima     June  21  (cult.) 

Pseudacorus  May  27. 
Narcissus 

Pseudo-narcis- 
sus    Feb.  21. 

Galanthus 

nivalis    Jan.  17. 

Tamus 

communis  . . .   May  29,  E.B.B. 
Polygonatum 


maltlfloram 

[Buscus 

aculeatne]... 
[Tulipa 

sjlvestris]... 
Omithogaliim 

nmbellatum 

pyrenaiciim 
ScOla 

nutans    

Allium 

ursinuin 

Colchionm 

autumnale 
Luzula 

pilosa 

campestris 
JuncuB 

effoffas  

bafonias    ... 
Scirpns 

palostris    . . . 

lacnstris    . . . 
Carex- 

paniculata... 

znoricata   ... 

ovalifl 

glauca    

pilnlifera  ... 

prsBCOz 

pendola 

Bylvatica   . . . 

hirta  

palndoea    ... 

riparia  

Anthoxanthmn 

odoratnm  ... 
Digraphis 

amndmacea 
Alopecnms 
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May  9,  E.K.C.  (Rams-     *       agrestis May  6. 

bury).  genicnlatus     by  May  20. 

pratensis  ...  Ap.  6. 
Jan.  30,  E.W.R.  Phleum 

pratense    ...  June  15. 
Hch.  29,  B.W.R.  Agroatis 

alba   Jy.  12. 

May  16,  B.W.B.  vulgaris June  15. 

Jnne  9  (cult.)  Miliiun 

eff asum Ap.  27. 

March  21,  C.E.T.  Aira 

csespitosa  ...  June  3,  B.W.B. 
May  9.  Arena 

flavescons...  May  80,  E.B.B. 
Oct.  3.  pnboscens       May  G. 

pratonsis  ...  Ap.  27. 

Mch.  2,  F.E.T.  elatior May  29. 

Mch.  14,  B.W.B.  Holcua 

mollis     ......  Jane  15. 

Jy.  1.  lanatiis  May  4. 

Jy.  8.  Koeleria 

cristata May  30,  E.B.B. 

by  June  3,  B.W.B.  Melica 

by  Juno  20,  B.W.B.  uniflora Ap.  27. 

Catabrosa 
full  May  2.  aquatica    ...  byJy.  12. 

May  4.  Glyceria 

June  11,  B.W.B.  fluitans May  9,  E.B.B. 

Ap.  21,  KG.  plicata  June  3. 

seed  May  6,  B.W.B.  aquatica    ...  June  20. 

May  4.  Poa 

about  May  6  (cult.)  annua    all  the  year. 

by  May  4.  nemoralis  ...  fall  June  20. 

May  16.  comprossa...  June  15. 

about  May  6.  pratensis  ...  by  Ap.  27. 

about  Ap.  30.  trivialis May    16;     May    13 

(Sayornako). 
Mob.  30,  F.E.T.  Briza 

media May  16,  E.N.G. 

June  9.  CynoBurus 

cristatus    ...  May  29. 
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Dactylis 

glomerata...  May  11,  E.W.R. 
Festuca 

ovina May  6. 

rubra Mav  G. 

clatior 

b.arandinacoaMay  29. 

pratensis   ...  Jane  15. 

b.  loliacea...  about  June  13. 
Bromus 

giganteus  ...  Jy.  14. 

asper June  11. 

erectus  Ap.  27. 

sterilis   May  4. 

racemoBUB...  full  June  9. 

mollis Ap.  27. 

Brachypodium 

sylvaticum      Jy.  1. 
Triticum 

caninuin    ...  June  20. 

repens   June  15. 

LoUum 

pcrennc     ...  Ap.  27. 

[italicum] . . .  by  May  20. 
Uordeum 

pratense    ...  by  Jy.  7. 


Botrvchium 

Lunaria     . . .  Ap.  30,  P.H.M. 
Equisetum 

arvense Ap.  6. 

paluatrc May  16,  E.B.B. 

limosum     ...   May  13. 
CULTIVATED    SPECIES. 
Eranthys  hiemalis — Jan.  10. 
Geranium  sanguineum — Ap.  27. 
Geranium  sylvaticum — May  21. 
Corydalis  solida — ^^fch.  5. 
Sazifraga  crassifolia — Feb.  19. 
Ribes  sanguineum — Mch.  8. 
OrobuB  vemuB — Mch.  9. 
CytifiUB  Laburnum — May  3. 
Staphylea  pinnata — Ap.  26. 
ComuB  mas — ^Feb.  1. 
Syringa  vulgaris  (Lilac)— 'Ap.  28. 
Pyrus  Japonica — Nov.  23,  1881. 
Pulmonaria  officinalis — Feb.  20. 
Larix  europeea — about  Mch.  10. 
Daphne  mezerum — Jan.  20. 
Apricot— Feb.  23. 
Crocus — Jan.  3. 
Ryo— May  C,  R.W.R. 
Oats— June  8. 
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DUBINO  the  past  season  the  number  of  notices  has  largely  surpassed  those  of 
the  previous  one.  This  is,  of  course,  a  sign  of  increased  care  in  observing 
and  reporting.  The  number  of  rarities  has  been  smaLl,  although  one  would 
have  expected  that  the  frequent  and  heavy  gales  would  have  driven  in  many 
birds  that  do  not  usually  visit  the  Marlborough  woods  and  downs.  A  Skua  Gull, 
however,  was  captured  near  Collingboume  in  November,  and  the  warm 
winter  has  produced  an  extraordinarily  early  nest  of  Blackbirds,  found 
near  Axford,  on  January  15th,  by  Mr.  J.  Cripps.  As  to  the  papers  and 
lectures  in  connection  with  the  section,  the  great  difficulty  has  been  to  find 
more  than  one  or  two  who  care  for  any  ornithology  that  goes  beyond  bird's- 
nesting.  Cardew  was  good  enough  to  come  to  our  assistance,  while  G.  T. 
K.  Maurice,  besides  obtaining  the  largest  number  of  notices,  also  read  an 
admirable  paper  before  the  assembled  society.  The  paper  was  most 
interesting,  and  none  the  less  so  because  it  embodied  many  results  of 
personal  observation,  and  gave  ground  for  hoping  that  his  present 
ornithological  studies  will  bear  good  fruit  some  day.  We  hope  that  others 
may  follow  his  example.  They  will  not  be  sorry  for  it,  especially  if  their  lot 
ifl  some  day  cast  in  a  place  where  they  may  benefit  the  cause  of  science,  and 
find  wholesome  amusement  for  their  leisure  time  in  following  out  the  pursuits 
of  their  younger  days. 

Key  to  the  Initials. 

E.B.B.       ...  ...  E.  B.  Badcock. 

J.B.C.        ...  ...  J.  B.  Cardew. 

W.H.O.      ...  ...  W.  H.  Coats. 

C.E.C.       ...  ...  C.  E.  Cooper. 

E.B.D.       ...  ..«  E.  B.  Dawson. 

B.F.E.        ...  ...  B.  F.  Everett. 

J.H.H.       ...  ...  J.  H.  Hayward. 

P.H.S.        ...  ...  P.  Horton-Smith. 

A.E.R.M.  ...  ...  A.  E.  B.  Mangles. 

D.J.M.       ...  ...  D.  J.  Mounsey. 

C.B.B.       ...  ...  C.  B.  Bawlinson. 

B.W.R.      ...  ...  B.  W.  BickardB. 

W.B.S.       ...  ...  W.  B.  Silver. 

G.A.C.S.    ...  ...  G.  A.  C.  Sim. 

A.G.T.       ...  ...  A.  G.  Thynne. 

J.P. W.       ...  ...  Rev.  J.  P.  Way. 

A.W.A.W A.  W.  A.  Williams. 
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S.G.W.       ...  ...  S.  G.  WnUams. 

W.W.         ...  ...  W.  Wilson. 

J.S.W.       ...  ...  J.  8.  Wilson. 

The  notices  without  initials  hayo  been  chiefly  obtained  through  the  aid 
of  Mr.  Coleman. 

Appended  is  the  list  of  notices : — 
Kestrel,  FaZco  Tinnunculus — Maj  13,  3  eggs,  G.T.K.M.  and  C.E.C. 
Missel  Thrush,  Turdti3  Viscivorvs—^aj  18,  eggs,  J.S.W. 
Song  Thrash,  Tardut  Musieus — ^Maroh  28,  9  eggs,  A.C.S.  (?)  ;  young  May  31, 

W.B.S. 
Blackbird,  Turdus  meruZa— April  6,  3  egf^a,  G.T.K.M. ;  3  young  April  20, 

G.T.K.M. ;  January  15,  1883,  a  nest  of  young  blackbirds  foond 

at  Axf  ord. 
Bedbroast,  Erythaca  rubecvla — Maroh  17,  2  oggs,  E.B.D. ;  young  May  28, 

G.T.K.M.,  E.B.B. 
Bedatart,  Phoenicura  ruticiUa — May  6,  2  eggs,  C.E.G. 
Grasshopper  Warbler,  Salicaria  locustella — June  10,  5  eggs,  W.H.C. ;  seen 

May  31,  G.A.C.S. 
Sedge  Warbler,  Salicaria  phragmitee — May  13,  4  eggs,  A.E.B. 
Garden  Warbler,  Curruca  hortensis — May  24,  3  eggs,  W.H.O. 
Whitethroat,  Curruca  ctndrea-— May  17,  5  eggs,  E.F.E. 
Willow  Warbler,  Sylvia  trochilus — May  11,  2  eggs,  W.II.C. ;  seen  March  29, 

D.J.M. 
Chiff-Ghaff,  Sylvia  hippolaia, — May  19,   6  eggs,  G.T.K.M. ;  young  June  3, 

G.T.K.M. 
Gh>lden-crested  Beg^lus,  Regulus  cristatus — June  25,  8  eggs,  A.E.B.M. ;  young 

May4i  A.W.A.W. 
Greater  Tit,  Parua  major^Apnl  30,  9  eggs,  G.T.K.M.  and  O.B.O. 
Blue  Tit,  Paras  caeruLeua — young  May  14,  G.A.C.S. 
Cole  Tit,  Parus  ater'-^Uaiy  1,  11  eggs,  G.A.C.S.  (?) 
Long-tailed  Tit,  Parua  caudatua — March  4,  nest,   C.E.C. ;  young   May  9, 

G.T.K.M. 
Pied  Wagtail,  Motacilla  alba — June  11,  5  eggs  and  a  cuckoo,  A.G.T. 
Tree  Pipit,  Anthua  aarhoreua — May  23,  5  egga,  G.T.IC.M. 
Meadow  Pipit,  Anthtka  pratenaia — May  21,  eggs»  J.B.C. 
Skylark,  Alauda  an^enaia — February  11,  song,  B.W<Bi 
Bunting,  Eniberiza  miliaria — June  15,  4  eggs,  E.B.D. 
Heron,  Ardea  cinerea — April  20,  1  egg,  Mr.  Coleman. 
Blaok-headed  Bunting,  Emberixa  achoeniclua — May  11, 3  eggs,  A.E.B.M. ;  young 

June  18,  A.E.B.M. 
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Yellow  Buafcing,  Emheriza  citrinella — May  13,  3  eggs,  J.P.W. ;  young  Juno  17, 

A.E.B.M. 
Chaffincli,  Fringilla  coelehs — ^nest  March  3,  Mr.  Coleman. 
House  SpaiTOW,  Passer  domesticus — ^April  18,  1  egg,  E.B.D. ;  young  June  12, 

E.B.D. 
Greenfinch,  Coccothraustes  chloria — May  2,  1  egg,  E.B.D. 
Goldfinch,  Carduelis  elegans — May  19,  eggs,  W.W. 

Linnet,  Linota  cannabina — May  13,  5  eggs,  J.P.W. ;  young  May  13,  G.A.P.C. 
Bullfinch,  Pyrrhula  ruZj/arw —May  7,  4  eggSj  W.II.C. 

Starling,  Stumiis  vidgaria — May  8,  5  eggs,  A.E.B.M. ;  young  May  9,  G.T.K.M 
Carrion  Crow,  Corvus  corone — young  May  13,  G.T.K.M. 
Book,  Corvus  frugilegus — June  16,  (black  rook  with  white  wings),   E.B.D. ; 

March  5,  nesting,  G.T.K.M. ;  March   15,   2  eggs,    G.T.K.M. 

and  C.E.C. 
Jackdaw,  Corvus  monedula — April  19,  5  eggs,  G.T.K.M. 
Magpie,  Pica  caudata — April  26,  5  eggs,  G.T.K.M. 

Jay,  Oarrulus  glandarius — May  9,  5  eggs,  A.E.B.M. ;  young  May  18,  J.H.H. 
Creeper,  Certhia  familiaria — young  May  28,  G.T.K.M.  and  E.B.B. 
Nuthatch,  Sltta  Ewopaea — May  12,  eggs,  A.E.B.M. 

Cuckoo,  Cuculu3  canorus — April  21,  song,  "  W.  Giddings ;  "  May  21,  egg,  J.B.C. 
Swallow,    Hirundo  ruatica — April  7,   song,  Mr.   Coleman;  June  3,  5  eggs, 

G.T.K.M. ;  young,  June  12,  E.B.D. 
Martin,  Hirundo  urhica — June  3,  4  eggs,  G.A.C.S. ;  young  June  12,  E.B.D. 
Sand  Martin,  Hirundo  riparia — May  25,  4  eggs,  D.J.M. 
Swift,  Cypaelus  apus — May  7,  song,  E.B.B. ;  last  seen  (?)  Nov.  10,  E.B.B.  and 

C.B.B. 
Gk)atsucker,  Caprimulgua  Europaeus — June  16,  2  eggs,  E.B.D. 
Bing  Dove,  Columha  palumhtts — May  4,  1  egg,  G.T.K.M.  and  A.\V.A.W. 
Stock  Doye,  Cohmba  oenas — April  4,  1  egg,  G.T.K.M.  j  2  young  April  27, 

G.T.K.M. 
Turtle  Dove,  Columha  turtur — May  22,  eggs,  P.H.S. 
Partridge,  Perdrix  cinerea — May  5,  1  egg,  G.T.K.M.  and  C.I.C. ;  red-legged, 

July  6,  E.B.D. 
Peewit,  Vaiiellus  cri status— April  4,  3  eggs,  G.T.K.M. 

Land  Bail,  Crex  pratenaie — May  2,  song,  G.T.K.M. ;  June  17,  6  eggs,  W.H.Ci 
Moorhen,  Qallinula  chloropus — May  9,  eggs,  G.T.K.M. 
Coot,  Fulica  atra— June  11,  5  and  8  eggs,  S.G.W. 
Little  Grebe,  Podiccps  minov — March  10,    1   C{,'jr,  G/f.K^M. ;  young  May  30, 

G.T.K.M. 
Sea  GuU,  Larus  canu^— November  2,  Mr.  Coleman. 
Skua  Gull,  Lestria  catarractea — November  2,  Mr.  Coleman. 


no 


DONATIONS. 


MISCELLANEOUS. 

Pair  of  North  American  Indian  Gloves R.  N.  Dundas. 

Star  Globe     H.V.Thomson. 

Pato  of  Fox  killed  byTedworth  Honndsin  the  Court  C.  M.  Bull,  Esq. 
Portion  of  Ivory  Tusk  from  peat  at  St.  John's,  Kent  H.  Smelt,  Esq.,  O.M. 


Mr.  Neate. 
L.  J.  Rondel. 
Mr.  O.  Brown. 
B.  L.  Reynolds. 
H.  G.  Comber. 
B.  C.  Waterfiold. 
H.  G.  Comber. 
B.  C.  Waterfield. 


German  Shell  from  Strasbourg         

Sword  found  at  Manton     

Ka£&r  Assegai      

Zulu  Knob- Kerry,  Pi^ic  Head,  and  Beads       

Mat^  Gourds  and  Pipe        

Zulu  Bangle 

Leaf  Hat — Chili 

Sj^uring  Dagger  from  Pyrenees 

GEOLOGICAL. 

Specimen  of  Grey  Chalk  from  Channel  Tunnel    .. 

ORNITHOLOGICAL. 

Male  and  Female  Night  Jar      

Nest  of  Bottle  Tit       

2  Partridge  Eggs — Chili     

NUMISMATIC. 

12  Japanese  Coins  in  case 

3  CoinB  Richard  I.,  Henry  II.,  Edward  III. 

Coins  (various)     

12  Roman  Coins  from  tombs  near  Egyptian  Pyramidfl  E.  A.  Stanton. 

LIBRARY. 

Wood's  Field  Naturalists*  Hand-book      

Report  for  1881  on  Injurious  Insects       

Woodward's  Natural  History  of  English  Fossils  . 

ARCH^OLOGICAL* 


•  •  ■  •  •  ■ 


Mr.  W.  Gale. 

C.  H.  Lance. 

G.  T.  K.  Maurice. 

H.  G.  Comber. 

W.  B.  Price. 
H.  B.  Creeke. 
W.  A.  Rose. 


F.  E.  Hulme,  Esq. 
Miss  Ormerod. 
F.  E.  Hulme,  Esq. 


Inscribed  Brick  from  Babylon 

Fragment  of  Bowl  from  site  of  New  Buildings     ... 

2  Spurs.  Musket  rest  (?),   and  Horse    Shoo  from 

Hockley  Down 


H.  Rassam,  Esq. 
Rev.  J.  S.  Thomasi 

K.  T.  Bedford,  Esq. 


Ill 


STANTON  PRIZES. 


These  Prizes  were  fonnded  in  memory  of  T.  C.  Stanton,  who  died  December 
13,  1854,  to  encourage  the  study  of  Natural  History  and  Natural  Philosophy. 


1857 
1858 
1859 
1860 
1861 
1862 
1868 
1864 
1865 
1866 

1867 

1868 
1869 
1870 
1871 

1872 


R.  Bosworth-Smith. 
A.  Robinson. 
J.  J.  Pulleine. 
A.  L.  Galabin. 
A.  L.  Galabin. 
6.  A.  Dicken. 
A.  C.  Hadan. 
A.  C.  Madan. 
T.  L.  Croome. 

W.  Goodchild    *)   . 
I.  N.  C.  Pope     3     ^^' 

F.  Giles. 

J.  F.  Layer. 

J.  B.  Fuller. 

J.  B.  Fuller. 


FORMER  PRIZEMEN. 

J.  C.  Brown 


^^^^  W.M.H.Milner]^°5• 


1874 


A.  E.  Garrod 
J.  G.  Molitus 


E.  Meyrick 
J.  B.  Oakley 


[  Aeq. 


I  Aeq. 

^oh"  J'  G.  Balfour    )   . 
^^^^  E.  S.  Marshall  j  ^^«- 

1876  W.  M.  H.  Milner. 

A.  J.  Bumess. 

1877  0.  Elton. 

1878  H.  M.  Elder. 

1879  G.  W.  Butler. 

1880  P.  II.  Maddock  (Entomological) 
E.  N.  Gardiner  (Botanical). 

1881  W.  F.  H.  Blandford  (Entomo- 

logical). 
E.   K.   Chambers   (Botanical). 

1882  E.  F.  Benson  (Entomological). 

B.  K.  Chambers  (Geological). 


SUBJECTS  FOR  1883. 

Alternative  Subjects  : — 

(1)  A  collection  of  Beetles,  or  of  Moths  and  Butterflies. 

(2)  A  collection  of  Plants,  sent  in  in  classified  order. 

(3)  A  collection  of  Plants,  with  the  insects  (of  all  orders)  seen  to 
visit  the  flowers  of  each  species  of  plant  collected. 

In  the  case  of  (1)  and  (2)  an  examination  on  the  arrangement  of 
the  specimens,  as  well  as  on  the  localities  where,  and  times 
when,  they  were  obtained,  will  have  to  be  passed  by  each 
candidate  on  his  own  collection. 
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redaced 

to  Sea 

LsTel.  ■ 

e. 

Lowst. 

on  the 

grass. 

Wind. 

O  O  1 

• 

In  the  Shade. 

Highst 

insim's 

rays. 

Direction. 

• 

GO 

o  ^-^ 
228 

4-0 

1 

• 

High- 
est. 

i 

42°3 

Adop- 
ted 
Mean. 

t   ^ 

46-1 

1 

A.M. 

P.M. 

R 

1 

mil. 
30-277 

630 

.  51l-6 

1^-6 

34^2 

E. 

E. 

in. 

2 

30-056 

68-7 

48-4 

54-5  '48-8 

84-2 

44-0 

£i.S«£« 

281 

100 

3 

29*804 

631 

530 

57-5. 

53-5 

88-8 

51-1 

•  28 

100 

-43 

4 

•735 

63X) 

49-9 

55-0 

61-6 

123-9 

43-5 

s.w. 

•200 

70 

•36 

6 

•768 

.  68-3 

46-2 

540 

52-4 

96-5 

41-3 

8.W. 

S.S.W. 

328 

10-0 

•72 

6 

•694 

63-3 

53-2 

56-7 

51-7 

120-8 

51-8 

S.W. 

• 

275 

10-0 

-01 

7 

•820 

63-2 

471 

550 

49-9 

122-7 

88-9 

125 

3-5 

•03 

8 

•742 

68-1 

48-1 

62-9 

50-0 

97-5 

40-6 

S.W. 

127 

100 

-48 

9 

■481 

58-7 

48-3 

53-2 

47-5 

117-9 

45-2 

wsw 

w. 

185 

8-5 

•10 

10 

29-781 

62-2 

48-8 

54-2 

47-3 

123-8 

44-7 

N. 

. 

227 

9-5 

•17 

11 

30-036 

69-3 

41-4 

51-1 

49-1 

126-6 

37-1 

NNW 

S.W. 

163 

9-5 

•15 

12 

29-889 

68-1 

43-4 

49-3 

42-7 

121-7 

37-9 

WNW 

168 

40 

13 

•947 

65-2 

871 

48-4 

43-9 

107-1 

321 

N.W. 

w. 

173 

10-0 

.25 

14 

29-867 

69-3 

50-8 

63-7 

480 

112-8 

46-9 

W. 

232 

5-5 

15 

30028 

60-8 

46-8 

520 

430 

115-7 

40-0 

WNW 

188 

5-6 

•05 

16 

-222 

62-6 

38-1 

51-4 

44-1 

1260, 

82-1 

N. 

88 

4-0 

17 

30-039 

63-1 

38-8 

631 

48-4 

1^0 

31-7 

S.W. 

s. 

157 

7-6 

•40 

18 

29-700 

61-0 

47-4 

620 

47-7 

125-7 

44-6 

S.W. 

160 

9-5 

•13 

19 

•873 

63.1 

44-9 

64-1 

48-4 

126-5 

391 

N.W. 

146 

7-0 

20 

-928 

66-4 

48-3 

55-5 

47-9 

114-7 

44-4 

81 

7-0 

21 

•867 

63-2 

46-3 

557 

53-8 

105-2 

39-fl 

S.W. 

8.S.W. 

210 

10-0 

•34 

22 

•741 

670 

50-2 

63-5 

520 

.    740 

47-3 

s.s.w. 

134 

10-0 

1-25 

23 

•899 

61.6 

43-4 

62-3 

48-1 

123-7 

36-8 

s.s.w. 

Calm. 

158 

5-0 

•22 

24 

29-934 

63-9 

49-1 

55-8 

50-7 

123-7 

44-7 

S.S.E* 

216 

8-6 

•23 

25 

30022 

660 

500 

56-9 

40-9 

129-8 

47-0 

162 

60 

26 

-016 

66-9 

48-3 

56-4 

50-9 

127-4 

44-0 

S.S. 

105 

8*0 

•34 

27 

-154 

70-2 

451 

58-8 

49-9 

128-4 

40-3      W. 

84 

6-6 

•01 

28 

-211 

69-6 

53-8 

60-2 

530 

1*30-3 

52-7 

98 

100 

•01 

29 

-150 

68-6 

54-9 

61-4 

56-3 

1171 

52-2 

.37 

9-6 

•16 

30 

30-130 

65-2 

54-9 

59-3 

56-0 

■ 

49-4 

115-2 

513 

65 
4804 

5-5 

■ 

MnB 

29-927 

62-4 

47-3 

64-5 

116-8 

42-6 

•  •  • 

1  *  • 

7-7 

Sum 

1            1 

1 

5-84 

JULY,  1S82. 

• 

Mcaa 

Roadg'.ot 

Baromtr. 

reduced 

to  Sea 

Level. 

Teinperaturd. 

Wind. 

1*85 

• 

In  the  Shade. 

Highst 

inson's 

rays. 

Lowst. 
on  the 
grass. 

Direction. 

;§6 

J 

Dai 

High- 
est. 

i 

Hi 

* 

4S3 

Adop- 
ted. 
Mean. 

57°0 

a:m. 

1».M. 

1 

ins. 
80100 

70**-3 

600 

118-7 

46-6 

89 

100 

in. 
-04 

2 

•120 

70-2 

551 

62-6 

57-9 

120-6 

51-9 

32 

4-5 

•14 

3 

80070 

73:4 

53-0 

62-6* 

55-8 

187-1 

47-7 

74 

80 

4 

29-736 

59-6 

54*3 

57-0 

53^2 

94-7 

62-4 

S.W. 

s. 

185 

10-0 

-41 

6 

•542. 

63*1 

51-6 

57-0 

51-4 

115*5 

48-2 

wsw 

171 

9-5 

•11 

6 

•411 

62-3 

61-6 

56-7 

60-5 

111*6 

49-7 

S.W. 

S.W. 

268 

10-0 

•61 

7 

'368 

63-3 

49-3 

56-3 

491 

124-2 

46-8 

S.W. 

S.W. 

300 

3-6 

-06 

8 

•512 

64-8 

491 

670 

61*0 

1268 

45*1 

• 

s. 

198 

6-5 

.06 

9 

•666 

650 

49-3 

56-8 

51*2 

126-7 

43-9 

124 

5-6 

•12 

10 

•758 

64-6 

46-4 

56-4 

50-8 

1252 

40-8 

• 

s.s.w. 

158 

90 

•37 

11 

•427 

63*4 

51-2 

56-3 

53-9 

111-7 

510 

S.W. 

95 

10-0 

.67 

12 

•912 

• 

68-9 

60-5 

69-1 

52-4 

1J56-7 

50-0 

N.W. 

205 

7-5 

•07 

18 

•784 

61-8 

530 

570 

53-6 

118*0 

62*4 

s.s.w. 

s.s.w. 

246 

10-0 

•20 

14 

•603 

68-0. 

569 

61-3 

56-2 

1280 

54-3 

S.W. 

s. 

246 

9-6 

•34 

16 

•462 

68-3 

55-9 

60-0 

55*3 

124-6 

52-5 

S.W. 

S.W. 

318 

7-0 

•03 

16 

•653 

68-0 

62*2 

59*9 

« 

58-7 

126*8 

49-4 

S.W. 

209 

8-6 

•11 

17 

•808 

66-0 

62*8 

58-6 

540 

1261 

49-3 

S.W. 

8.W. 

194 

9-5 

•16 

18 

29*889 

66-2 

62-2 

69-3 

52-6 

124*5 

470 

S.W. 

S.W. 

269 

4-5 

19 

30^3 

681 

50-9 

68-9 

51-2 

130-7 

45-4 

S.W. 

244 

9-0 

20 

30171 

67-3 

491 

68-3 

61-8 

124-8 

42-9 

S.W. 

101 

9-0 

•03 

21 

29-961 

66-6 

60*6 

58-4 

64-4 

128-5 

471 

s.s.w. 

S.W. 

240 

9-6 

•03 

22 

•807 

66^9 

53-0 

57-5 

52-6 

119-5 

511 

s. 

185 

100 

•09 

28 

•622 

671 

52*0 

570 

62-0 

126-8 

50-0 

s. 

S.W. 

226 

7-0 

•04 

24 

•810 

64^6 

49*9 

57-1 

50-4 

122-5 

461 

S.W. 

162 

4-5 

•10 

25 

29*929 

640 

492 

56-4 

50-1 

106-7 

45-3 

46 

80 

•02 

26 

30368 

669 

489 

57-6 

52-0 

1222 

44-0 

• 

83 

5-5 

27 

•428 

700 

44^4 

593 

53*4 

1281 

89-9 

70 

6-0 

•02 

28 

•329 

70*7 

64-2 

60-9 

56-8 

128-7 

52-2 

44 

5-5 

29 

• 

•212 

722 

516 

60-9 

57-9 

128-4 

48-7 

28 

70 

80 

•168 

71-8 

52-0 

617 

58-8 

129-7 

46*7 

w. 

N. 

87 

40 

• 

31 

80-326 

69*6  46-4 

691 

51-1 
531 

128-6 

37-7 

N. 

S.W. 

100 

66 

MnB 

29-871 

66-8  '51.1 

68-6 

123-0 

47-6 

■  •  • 

i    •    ■ 

4941 

7-5 

Rom 

• 

, 

3-81 

AUGUST,  1882. 


Mean 

Beadg.  of 

Baromtr. 

reduced 

to  Sea 

Leyel. 

Temperature. 

Wind. 

o  •       Mean.  amt.  of 
6        Cloud  (0-10). 

■ 

In  the  Shade. 

Highst 

insun's 

rays. 

Lowst 
oYi  the 
grass. 

Direction. 

121 

« 

1 

Q 

High- 
est. 

1 

Adop- 
ted 
Mean. 

• 

o 

68-9 

A.M. 

P.M. 

1 

1 

80*214 

71-2 

57'^3 

68% 

120^6 

66% 

w. 

in. 

2 

•107 

72-9 

661 

64-2  67-4 

1290 

49*8 

W. 

166 

10 

8 

•287 

67-6 

46^9 

67'3  486 

129*8 

40*8 

N.W. 

105 

50 

4 

•329 

67-6 

49-3 

68-0  49^4 

123*5 

40-7 

N.W. 

142 

9 

45 

6 

•283 

66-4 

63-6 

68-3 

53*2 

94-7 

45-1 

N. 

103 

50 

6 

•190 

77-4 

46-8 

68-2 

561 

128*6 

89*4 

N.W. 

98 

16 

7 

•203 

70-9 

511 

611  640 

125-2 

44-1 

79 

65 

8 

•2J8 

71-3 

501 

69-8  540 

131-3 

45-4 

39 

35 

9 

•228 

72-3 

44-7 

60-2 

541 

124*2 

39-1 

43 

20 

10 

•280 

611 

52-5 

66-3 

524 

81*8. 

48-7 

83 

100 

11 

80159 

61-8 

54-7 

68-9 

53-8 

103-8 

540 

• 

45 

6-0 

• 

12 

29*942 

78.7 

470 

631 

58*8 

134-6 

41*4 

'71 

60 

*02 

18 

•813 

701 

59-5 

63-6 

591 

115*5 

55-4 

s.w. 

203 

6^0 

14 

•830 

701 

58*5 

63-5 

67-4 

127*6 

65-2 

s.w. 

232 

80 

•09 

16 

•694 

640 

51-6 

56-6 

531 

121*1 

208 

5-5 

•27 

16 

•715 

64-6 

49-2 

65-8 

52-4 

119*6 

• 

148 

65 

17 

•885 

66-6 

481 

58-7 

53-8 

107*1 

66 

6*0 

18 

•979 

73-4 

65-2 

63-3 

60*0 

129*4 

54-2 

67 

9^0 

•02 

19 

•990 

62^6 

51-9 

570 

54-7 

118-8 

50*8 

137 

5-5 

•01 

20 

•936 

67-5 

45-5 

58-8 

48-6 

129-2 

43*4 

N.W. 

124 

70 

•06 

21 

•812 

63-5 

62-2 

56-6 

48-2 

115-2 

48-9 

N.W. 

N.W. 

202 

2-5 

22 

•704 

64-9 

49-4 

.68-4 

54*1 

121*0 

45*6 

N.W. 

S.W. 

208 

7-5 

•32 

28 

•481 

621 

500 

54*2  J48'3 

119-7 

47*4 

N.W. 

294 

8*5 

•08 

24 

•634 

68-7 

47-2 

63-4 

50-2 

113*5 

44*8 

W. 

176 

60 

-49 

26 

•420 

65-4 

493 

660 

51.6 

122*2 

49-3 

8. 

158 

7-5 

•34 

26 

•687 

641 

510 

56-9 

51*5 

118*5 

49-6 

N.W. 

« 

157 

35 

27 

•814 

62-3 

491 

560 

47-3 

114-4 

46-4 

N.w;. 

88 

80 

28 

•710 

62-6 

430 

53-7 

47-3 

103-7 

411 

s.w. 

115 

4-0 

•16 

29 
80 

29618 
80057 

63-6 
660 

49^4 

47-7 

63-8 
55-6 

49*2 
49-3 

118-9 
122-9 

46-3 

42*8 

•N.W. 

208 
131 

6-5 
3-5 

•10 

81 

29968 

66-9 

44*4 

62-8 

51-3 

52-8 

72-1 

44-1 

121 

10*0 

•42 

Hna. 

29-939 

66-7 

504 

68-3 

117*3 

•  •  • 

•  «  ■                      ■  •  ■ 

4128 

Sum 
2*37 

SEPTEMBEB,  18S2, 


Hiu|    2S-S66\    61'8|44'6|     5S-0 [49-2 {  llO-sl    4rG 


~ 

Wind. 

P 

So 

Direction. 

fi 

i 

he 

AM. 

P.M. 

■3 

B. 

8. 

261 

100 

in. 
-72 

■8 

8.W. 

8. 

3BS 

91i 

■w 

■B 

S.W. 

201 

8-0 

•01 

•1 

6J 

B-0 

-02 

■4 

75 

100 

■86 

■0 

N.B. 

97 

1-0 

■1 

N.E. 

108 

1'6 

1-9 

55 

1-6 

1-6 

60 

2-5 

1-8 

46 

6-6 

■01 

i-6 

N.W. 

84 

B-0 

■9 
,1 

87 

60 

:: 

,-0 

47 

1-5 

l'6 

!-7 

56 
33 

OO 
0-0 

!S 

41 

9-5 

L-7 

88 

0-0 

r-7 

N, 

N. 

117 

10<l 

■85 

1-8 

144 

10-0 

■28 

1-2 

N.E. 

96 

6-6 

S-0 

N. 

68 

7-0 

ra 

26 

10-0 

1-4 

S.W. 

laa 

7fl 

'2 

s.w. 

E.8.E. 

219 

8-0 

.'4 

E. 

143 

6-6 

■06 

■■■i 

E.N.E 

93 

8-0 

-06 

,■6 

WS.W 

B.E. 

69|  5-5 

-71 

■■s 

N.W. 

166^  6-5 

.-6 

8.W. 

14410-0 

■08 

I'G 

S2S8 

65 

a^ 

OGTOBER,  1882. 


Mean 

Readgoi 

Baromtr. 

reduced 

to  Sea 

LeveL 

Temperature. 

Wind. 

•8s 
II 

n 

1^0 

« 

4 

In  the  Shade. 

Highst 

insnn'e 

rays. 

;  Lowst 

ion  the 

grass 

Direction. 

811 

• 

P 

High- 
est. 

J 

Adop- 
ted. 
Mean. 

II 

Pi 

64-6 

A»M» 

P.M. 

1 

in. 
29-826 

66-0 

68*^8 

68-6 

91-9 

&-0 

8. 

S.W. 

10-0 

in. 
•10 

2 

80037 

68-8 

470 

66-3 

61*3 

121-2 

40-2 

S.B.W 

S.W  • 

204 

8-0 

•01 

8 

828 

601 

44-8 

61-3 

46-9 

106-7 

38-4 

W. 

HI 

20 

4 

-616 

69-8 

42-4 

62*7 

60-2 

96-8 

86-9 

W.NW 

E. 

86 

9-5 

■03 

6 

-481 

67-9 

47-6 

620 

48-7 

101-7 

43*5 

E. 

163 

7*6 

•01 

6 

-162 

68*6 

51-2 

63-5 

49-6 

941 

48-0 

E. 

E. 

267 

100 

•12 

7 

-072 

601 

49-8 

63-7 

49-8 

118-9 

49*7 

126 

9*0 

8 

-111 

68-0 

44-8 

60*3 

48*6 

108-6 

88-3 

66 

8-6 

•84 

9 

-166 

61-1 

47-4 

62-7 

60*7 

107-0 

43-2 

47 

9-6 

10 

80-007 

67-9 

46-8 

681 

62-8 

76*7 

46*6 

E. 

8. 

68 

10-0 

•23 

11 

29-698 

69-0 

60-6 

64*2 

61-8      78*9 

470 

S. 

180 

10-0 

•14 

12 

'688 

691 

88-8 

46*8 

43*9 

1170 

37-4 

25 

1-6 

18 

29-888 

67*9 

44-3 

61-6 

61*6 

92^) 

42*9 

28 

10-0 

^1 

14 

80003 

66-0 

500 

61-7 

48-2 

79-6 

49-8 

E. 

78 

10-0 

16 

29*892 

610 

44-4 

48-2 

460 

68-8 

44-6 

B. 

91 

10-0 

116 

16 

•616 

610 

43-0 

45-7 

43-3 

680 

44-0 1 

E. 

£. 

236 

10-0 

•47 

17 

29*919 

461 

43-0 

44-7 

43-6 

681 

441 

N.N.B. 

141 

10-0 

■03 

18 

80-108 

640 

431 

48-0 

45-1 

108-8 

41-9 

* 

8. 

90 

8*6 

-11 

19 

29-782 

630 

49-7 

61-3 

49-8 

69-2 

460 

8. 

270 

9-6 

•16 

20 

'812 

66-8 

39*8 

48-8 

47-6 

104*6 

34-8 

8. 

110 

6*0 

-64 

21 

-488 

66-8 

47-1 

62-2 

61-4 

98-6 

41-7 

.8.W. 

134 

10-0 

-86 

22 

'869 

64-8 

40-8 

46*2 

43-8 

107-6 

85-0 

174 

6-6 

.09 

28 

664 

62-6 

40*2 

46*1 

40-0 

106*9 

83*7 

W. 

120 

1-0 

1-14 

24 

'208 

481 

33-8 

41-7 

41*6 

67*0 

82*2 

8.E. 

188 

6*6 

•69 

26 

'688 

61*0 

841 

89*8 

86-4 

98-8 

26-9 

47 

6-0 

26 

'492 

60*9 

28-8 

89*6 

88-6 

102*6 

22-8 

74 

7-0 

-07 

27 

'414 

47-2 

37-9 

43*7 

427 

67-6 

86-7 

E. 

E.N.E. 

181 

10-0 

•60 

28 

-611 

47-6 

46-3 

460 

42-6 

62-7 

42-5 

N.E. 

N, 

226 

10*0 

•14 

29 

'920 

48-8 

36-2 

400 

86-1 

96-1 

29*7 

N.N.W 

191 

4-0 

•06 

80 

•826 

64-9 

33-6 

44*8 

44*7 

93-4 

26-0 

3.S.W. 

W. 

180 

6-0 

•23 

81 

29-996 

66-2 

38-6 

47-6  46-6 

102-7 

80-8 

• 

E1.8.E. 

78 

6*6 

.02 

Cub. 

29-844 

66-2 

43-1 

48*7  [46*3 

90*0 

89*6 

•  •  • 

' 

1860 

7-6  1 

Sum 
5-74 

NOVE^IBER,  1882. 


Mean 

Beadg.  of 

Baromtr. 

reduced 

to  Sea 

Level. 

Temperature. 
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THK  WEATHER,  1882. 


JANUARY. 
The  weather  of  the  month  was  most  unnsnal,  the  Barometer  was  higher 
than  had  ever  been  known  before,  not  only  in  January  bat  in  any  part  of  the 
year.  The  highest  reading  wad  on  the  18th,  30*983  inches,  and  the  lowest 
'29'300in8.  on  the  3rd.  The  Temperature  was,  daring  the  first  half  of  the 
month,  considerably  above  the  mean ;  daring  the  third  week  it  was  3 '5**  below 
the  mean,  whilst  daring  the  last  week  it  was  only  slightly  below  the  mean. 
Even  at  its  coldest,  however,  it  presented  a  strange  contrast  to  what  was 
experienced  last  year.  This  colder  half  of  the  month  was  not  felt  as  much  aa 
might  have  been  expected  in  conseqaence  of  the  small  amount  of  Rain.  After 
the  8th,  there  was  practically  no  i*ain  for  the  rest  of  the  month.  Heavy 
drizzle  on  the  29th  produced  from  0*1  to  0*2  inch  of  rain ;  and  on  two  or 
three  other  days  the  condensed  fog,  for  which  the  latter  half  of  the  month 
was  remarkable,  was  a  measurable  quantity — but  otherwise  tho  last  3  weeks 
of  the  month  were  singularly  dry.  Of  snow  there  was  none  except  a  very 
small  quantity  on  tho  13th.  With  the  fog  was  an  ususual  amount  of  cloudy 
and  a  very  small  quantity  of  sunshine j  in  fact  there  were  20  days  without  the 
smallest  quantity.  The  wind  was  also  singularly  small  in  amount.  On  one 
day,  from  9  a.m.  to  9  p.m.  it  had  only  passed  over  one  mile,  and  frequently  it 
was  not  moving  at  the  rate  of  even  2  miles  an  hour. 


FEBRUARY. 
The  month  opened  with  cold  weather,  reaching  its  intensity  about  the  4th, 
after  which  it  rapidly  became  warmer,  so  that,  as  a  whole,  it  proved  a  mild 
month,  but  not  unusually  so,  the  frosts  at  night,  though  not  severe,  counter- 
balancing any  extra  heat  during  the  day.  The  highest  shade  temperature 
was  55*0^,  on  the  14th,  and  on  7  other  days  the  temperature  rose  to  over  50^, 
whilst  it  was  only  3  times  below  40°.  The  minimum  temperature,  4  feet 
above  the  ground,  was  25'3'',  on  the'  4th,  on  the  ground  17*5"  on  the  2nd. 
There  were  18  gpround  frosts  during  the  month.  The  Barometer  was,  as  a 
rule,  high,  reaching  its  maximum,  30*866  inches,  on  the  20th ;  after  this  date 
it  fell  rapidly  during  tho  rest  of  the  month,  being  as  low  as  28*892  inches  at 
11  p.m.  on  the  28th.     There  were  7  sunless  days,  and  only  4  really  bright 
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sanny  ones.  Fog  was  prevalent  during  the  first  10  days,  at  which  time  the 
wind  was  consequently  very  light.  From  the  9th  to  the  15th,  and  during  the 
last  4  days  of  the  month,  the  wind  was  fresh;  in  some  places  it  was 
very  rough. 


MARCH. 
Another  remarkably  fine  month.  The  temperature,  except  towards  the 
end,  was  invariably  above  the  mean,  and  during  the  third  week  was  as  much 
as  7**  above  it.  The  maximum  in  the  shade  was  64*1®,  only  once  exceeded,  in 
1871,  when  it  was  67'7° ;  bat  the  mean  maximum  was  53*6',  decidedly  the 
highest  since  1865.  The  minimum  temperature  has  been  occasionally  slightly 
exceeded  in  warmth,  but  yet  the  mean  temperature  of  the  montli,  44'4'',  is 
higher  than  that  of  any  previous  March.  For  the  first  10  days  the  weather 
was  not  very  remarkable,  except  for  a  very  even  temperature  and  a  very 
great  and  steady  rise  in  the  barometer,  but  on  the  12th  a  week  of  such 
singularly  fine  weather  succeeded  as  has  rarely,  if  ever,  been  experienced  in 
March.  The  early  mornings  were  very  foggy,  with  thick  hoar  frost  on  the 
ground,  but  both  were  rapidly  dispersed  by  the  sun,  which  shone  out 
from  a  perfectly  cloudless  sky.  The  amount  of  wind  was  very  small ;  during 
the  whole  week  it  seldom  moved  at  the  rate  of  more  than  2  miles  an  hour, 
and  on  the  18th  it  was  absolutely  calm  for  12  hours.  The  cloudless  sky 
naturally  caused  a  considerable  fall  'of  temperature  during  the  night, 
the  difference  between  the  day  and  night  temperatures  being  at  one  time  as 
much  as  32°,  but  this  did  no  harm  to  vegetation.  There  was  no  rain,  but  the 
heavy  dew  at  night  fully  compensated  for  this  dryness.  From  the  20th  to 
the  end  of  the  month  was  a  rather  variable  period.  On  the  21st  snow 
covered  the  ground  which  was  not  melted  till  the  next  day,  and  about  the  23rd 
was  the  coldest  part  of  the  month,  the  temperature  on  the  gpround  falling  as 
low  as  17*7°.  This  caused  some  plants  to  flag,  but  no  real  harm  was  done  to 
vegetation.  A  gale  occurred  on  the  23rd,  doing  much  damage  in  some  places, 
not  near  Marlborough.  With  all  this,  March,  1882,  must  still  be  reckoned  as 
among  the  finest  ever  experienced. 


APRIL. 
The  Temperature  of  the  month  was  slightly  higher  than  the  average  of 
the  previous  17  years ;  but  this  has  been  due  rather  to  less  cold  than  more 
heat  than  usual,  only  twice  has  the  air  temperature  fallen  below  32°,  and  even 
then  but  to  a  very  slight  amount,  the  minimum  for  the  month  being  30*5°. 
On  the  other  hand  the  maximum  temperature  was  only  01-4°,  a  very  low 
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temperaturo  compared  with  that  of  former  yean.  The  maximum  tempera- 
ture in  the  sun  was  only  119"6**,  and  the  mean  for  the  month  104'2''  both  rery 
low  values  for  Aprils  though  on  the  other  hand  the  heat  has  been  remarkably 
uniform.  There  were  18  ground  frosts,  the  severest  being  22*7^,  contrasting 
Tery  favourably  with  that  of  tho  previous  17  years,  when  in  9  of  them  the 
minimum  temperature  was  below  20*^,  and  in  one  of  them   (1868)  it  sank  to 

9'9^ 

Though  the  first  10  days  of  the  month  were  very  dry  (in  many  places 
only  a  small  amount  being  registered  on  the  Ist),  the  subsequent  days  were 
almost  invariably  wet,  so  that  the  Rainfall  for  the  month  was  excessive,  being 
at  least  twice  its  average  amount.  The  heaviest  fall  occurred  generally  on 
the  22nd,  a  second  very  heavy  one  occurred  on  the  25th.  Towards  the  end 
of  the  month  hail  showers  were  not  unfrequent,  accompanied  on  the  28th 
with  a  thunderstorm.  On  tho  29th  a  hurricane  did  more  damage  to  buildings 
and  trees  than  the  October  hurricane,  but  still  several  of  the  latter  were 
blown  down,  whilst  the  damage  to  the  fruit  blossom  and  young  foliage 
generally  was  very  serious. 

Vegetation  progressed  very  rapidly  except  towards  the  end  of  the  month, 
when  the  heavy  rain  and  small  amount  of  sunshine  began  to  make  the  com 
crops  rather  yellow,  but  no  great  damage  was  done. 


MAY. 


For  the  first  5  days  the  weather  was  very  wet  with  variable  winds. 
The  barometer  then  rose  very  rapidly  till  the  8th,  and  kept  remarkably  high 
till  the  18th.  During  this  time  not. a  drop  of  rain  fell,  and  a  drying  cast  wind 
blew  steadily.  The  first  thi*co  of  these  days  (9,  10,  11)  were  very  dull,  and 
the  minimum  temperature  rose  to  an  unusual  height,  being  as  high  as  51*9® 
on  the  11th;  an  almost  cloudless  sky  followed,  and  the  proverbial  "cold 
period  "  of  May  arrived.  There  were  no  frosts  at  a  height  of  4  feet  above  the 
ground,  but  on  the  ground  tlicre  were  eight,  the  most  severe  being  G°  below 
freezing  point,  when  potatoes  and  other  tender  plants  were  cut  down.  It 
must  be  observed,  however,  that  dui'ing  tho  previous  17  years,  only  twice  (in 
1875  and  1878)  were  we  spared  with  so  little  frost  as  we  were  this  year,  not 
only  in  the  number  of  frosts  but  also  in  their  intensity.  From  the  18th  to  the 
25th  the  barometer  fell  steadily  ;  a  thunderstorm  occurred  on  the  23rd,  when 
we  had  3  very  wet  days  with  strong  6.W.  winds.  After  the  25th  the 
barometer  rose  rapidly  till  the  end  of  the  month. 

The  maximum  temperatures  throughout  the  month  were  very  uniform, 
only  ranging  from  53'3°  to  68*1® — the  minimum  temperatures  were,  however, 
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Tery.yariable,  but  were  higher  than  in  any-  of  the  previous  17  years,  except 
in  1865,  1868,  1876,  and  1878.  The  mean  temperature  for  the  month  was 
2*3*'  above  the  mean  of  the  previous  17  years.  The  sun  shone  brightly  for 
266  hours,  slightly  more  than  half  the  greatest  possible  maximum. 

The  gale  in  April  greatly  affected  all  trees  then  in  leaf ;.  consequently 
during  May  the  horse  chestnuts  and  oaks  presented  a  miserable  appearance 
on  their  sides  exposed  to  the  ivest.  The  latter  were  also  so  weakened  that 
they  were  rendered  espeoiaUy  liable  to  insect  attacks.  The  east  winds  during 
the  middle  of  May  ruined  all  young  fruit — the  young  apples  and  pears  were 
almost  entirely  bb'ghted  off,  and  currant  trees  were  in  many  places  all  but 
defoliated;  where  protected,  however,  and  aided  by  sufficient  moisture, 
vegetation  was  wonderfully  luxuriant. 


JUNE. 


An  unusually  cold  month,  the  cold  being  due,  not  so  much  from  low  night 
temperatures  as  from  low  day  temperatures  produced  by  a  want  of  sun  and 
excessive  moisture.  The  highest  maximum  temperature  was  only  70*2°, 
exceeded  in  every  other  year  since  1865  except  in  1879,  when  it  was  69*7**, 
only  half  a  degree  lower.  The  mean  of  the  maxima  was  62*4°,  colder  than  in 
any  previous  year,  except  1871,  when  it  was  61*7°.  The  greatest  heat  in  the 
sun  was  only  180*3°,  lower  than  in  any  previous  year,  except  1879,  when  it 
was  127'9 ;  and  considering  that  we  have  had  temperatures  of  163*2°  (in  1874) 
and  even  172*0°  (in  1870),  this  is  a  very  significant  fact.  No  records  exist 
for  comparing  the  amount  of  bright  sunshine  with  that  in  previous  years, 
but  as  we  had  only  about  one  third  of  what  might  have  been  expected,  barely 
169  hours  in  June,  whereas  we  had  256  in  May,  this  want  of  sunshine  was  very 
marked. 

Turning  now  to  the  low  night  tempeititures,  the  minimum  in  the  air  for 
the  month  was  as  high  as  37*1°,  and  nine  times  >vas  it  over  50° :  on  the 
ground  the  minimum  was  31*7°)  the  only  time  the  temperature  sank  below 
freezing  point ;  on  15  days  the  minimum  temperature  was  over  40°  and  5 
times  over  50°,  in  all  these  particulars  contrasting  very  favourably  with  the 
minimum  of  former  years. 

The  mean  temperature  for  the  month  was  54'5°  a  temperature  far  below 
the  average,  and  only  exceeded  in  coldness  tliroc  times,  in  1869  (52*7°),  in 
1871  (52-2°),  and  in  1874  (64*3^). 

The  rainfall  was  very  great,  and  more  •  than  twice  the  average,  the  fall 
on  the  22nd  was  eHiK'cially  hcuvv. 
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JULY. 

A  very  variable,  damp,  and  cold  month,  most  nnfavonrable  for 
agricultural  operations.  The  same  remark,  as  regards  temperature,  which 
was  made  last  month,  will  apply-  to  this — the  coldness  arising  from  absence 
of  great  heat  rather  than  intensity  of  cold.  The  maximum  this  year,  for 
July^  was  only  73*4**,  on  the  3rd,  a  far  lower  mazimimi  than  we  have  ever 
had  before.  In  fact  I  believe  that  nowhere  in  England  did  the  thermometer 
rise  to  80^  during  the  month.  The  mean  maximum  was  66'8^,  which  is  still 
the  lowest  on  record  (since  1865),  though  in  1871  it  was  only  66*9^  The 
minimum  temperature  was  44*4°,  an  unusual  degree  of  warmth,  as  only  in 
1876  was  there  such  a  high  minimum  for  the  month,  when  it  was  48'8''.  The 
mean  minimum  temperature  was  only  Sl'l*',  so  far  indicating  rather  a  cold 
month.  The  lowest  temperature  on  the  ground  was  37'7*  and  the  mean 
47*6°,  both  values  high  compared  with  those  of  former  years  except  in  1874, 
1876,  and  1878. 

The  temperatures  in  the  sun  were  singularly  low,  as  might  have 
been  expected,  the  average  being  only  123*0°,  though  in  1866  it  was  121*4^ ;  in 
1876, 112*4* ;  and  1877, 118*6*.    There  were  only  186  hours  of  bright  sunshine. 

The  rainfall  was  remarkable  for  the  nvmber  of  days  on  which  it  fell, 
rather  than  for  the  amount :  heavy  falls  occurred  on  the  4th,  6th,  and  11th, 
but  otherwise  the  quantity  reg^tered  was  small,  though  the  total  for  the 
month  was  rather  above  the  average.  Winds  were  often  very  light, 
and  this  added  to  a  small  amount  of  sunshine  and  a  generally  damp 
atmosphere,  rendered  the  month  very  ungenial. 


AUGUST. 


The  first  eleven  days  were  rainless,  with  a  fair  amount  of  sunshine, 
though  the  Ist,  5th,  and  8th  were  very  dull.  The  warmest  day  was  the  12th, 
when  the  temperature  in  the  shade  rose  to  78*7,  and  in  the  sun  to  134*6;  but 
after  [  this  rain  fell  almost  every  day,  the  result  being  that  the  mean 
temperature  for  the  month  was  only  54*1,  thus  proving  it  to  have  been  the 
coldest  August  since  1865. 

The  mean  jtia^imum  temperature  was  66*7^:  it  was  66*6°  in  1866,  66*7*  in 
1879,  and  65*3°  in  1881 ;  and,  with  these  exceptions,  was  the  lowest  yet 
recorded.  The  moan  minimum  temperature  was,  however,  50*4°,  by  no  means 
the  lowest ;  but  the  mean  temperature  for  the  month  was  only  54*1°,  and  this 
is  by  far  the  lowest  on  record.  There  were  only  176  hours  of  bright  sunshine 
— ^rather  more  than  one-third  of  the  greatest  possible  amount.  The  mean 
tcmpcratui'c  of  the 
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1st  week  was  0*3  above  the  average. 
2iid  „        0*4  above        „ 

3rd  „        1'7  below        „ 

4th  „        3-2  below        „ 


SEPTEMBER. 

Thongh  the  weather  dnring  the  month,  especially  in  the  early  part,  was 
decidedly  fine,  yet  the  same  want  of  heat,  which  has  been  noticed  for  some 
months  past,  has  again  been  remarkable.  The  greatest  heat  in  the  shade  was 
66'5^,  reached  in  coolness  only  once  before ;  the  mean  maximum  temperature 
was  61*8*' ;  as  the  average  for  the  previous  17  years  was  64*7^,  this  indicates  a 
cold  period  for  the  time  of  year. 

The  minimum  temperature  has  been  unusually  low,  especially  during  the 
middle  of  the  month.  •  The  greatest  cold  in  the  shade  was  33*7  on  the  14th, 
but  for  a  week  before  and  after  that  date  the  temperature  was  very  low, 
especially  at  night.  On  two  occasions  during  this  time  there  were  ground- 
frosts,  and  several  times  the  temperature  on  the  ground  fell  to  very  nearly 
freezing  point ;  but  at  other  times  it  was  high,  so  that,  curiously  enough,  the 
mean  temperature  on  the  ground  for  the  month  was,  if  anything,  rather  high. 

The  mean  temperature  for  the  month  waa  53*0**,  the  coldest  yet  recorded, 
except  in  1873,  when  it  was  52'6*',  and  in  1877  when  it  was  52**.  The  mean 
temperature  for  the  weeks  ending  Sept.  4th,  11th,  18th,  and  25th  wero 
respectively  0*8,  3'6,  6*5,  and  0*3  degrees  below  the  mean  of  the  previous  10 
years ;  that  for  the  week  ending  Oct.  2nd  was  0*3®  above  the  average. 

The  only  other  feature  calling  for  special  remark  was  the  very  small 
amount  of  wind.  Not  unfrequently  it  did  not  move  at  the  rate  of  4  miles  an 
hour,  and  occasionally  barely  1  mile  an  hour,  during  the  day  of  24  hours. 

There  were  141  hours  of  bright  sunshine  (119  in  1881)  ;  the  highest 
temperature  in  the  sun  was  123*6 — an  extremely  low  temperature  for  the 
time  of  year — only  once  (in  18C6)  was  there  so  low  a  maximum  temperature 
in  the  sun,  when  it  was  119*3.  The  last  10  days  were,  as  a  rule,  very  dull. 
There  were  4  absolutely  sunless  days  during  the  month. 


OOTOBEK. 
The  month  opened  fine  and  warm,  with  clear  nights  and  very  heavy  dews. 
The  moan  temperature  was  high,  though  it  gradually  became  colder  as  the 
month  advanced.  During  the  first  17  days  the  maximum  temperature  fell  very 
steadily,  whilst  the  minimum  temperature  remained  pretty  generally  the  same 
— consequently  the  daily  range  of  temperature  became  unusually  small :  on 
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the  14th  the  difPorcnco  between  the  maximum  and  minimnm  during  the  24 
hours  was  less  than  5°,  and  on  the  17th  less  than  3°.  From  the  10th  to  the 
17th  there  was  an  extremely  small  amount  of  simshine  (only  a  little  over  7 
hours),  and  the  warmest  part  of  the  day  was  occasionally  at  9  p.m.  Thus  the 
maximum  temperature  for  the  14th  was  entered  as  55*0°;  this  was  the  tempera- 
ture at  9  p.m.  on  the  13th,  the  temperature  on  the  14th  at  9  a.m.  being  51*8°, 
and  apparently  not  having  risen  subsequently  during  the  day.  The  maximum 
temperature  again  for  the  15th  was  510*',  which  was  the  temperature  at 
9  p.m.  ;  and  for  the  next  two  days  it  never  rose  above  that  point,  so  that 
though  the  maximum  temperature  of  the  16th  is  considered  as  51.0°,  (being 
the  temperature  when  the  instruments  were  set  on  the  evening  of  the  15th,) 
yet  the  temperature  during  the  day  never  exceeded  46*7''. 

During  the  last  14  days  of  the  month,  the  maximum  fairly  maintained  its 
level,  whilst  the  minimum  fell  very  considerably  till  the  2 oth.  From  the  24th 
to  the  26th  was  a  decidedly  cold  period,  with  sharp  ground  frosts,  which  cut 
down  all  tender  garden  plants.  The  daily  range  of  temperature  on  the  19th 
was  only  3  0^  and  on  the  28th  only  2*2**,  a  most  remarkably  small  amount. 
The  24th  was  such  an  extraordinary  day  as  to  deserve  a  more  detailed 
description.  At  9  p.m.  on  the  23rd  the  weather  was  decidedly  fine,  with  a 
rising  barometer  and  scarcely  any  cloud.  By  6  a.m.  on  the  24th  it  w  as  raining 
heavily,  and  the  barometer  falling  very  rapidly.  From  0 — 9  a.m.  it  was 
still  very  wet,  with  thunder  and  lightning  at  intervals,  and  the  wind  easterly. 
At  9  a.m.  there  was  a  lull  for  a  few  minutes,  when  the  wind  suddenly  veered 
round  to  the  south  and  torrents  of  rain  fell.  At  this  time  the  temperature  was 
very  extraordinary.  The  wet  and  dry  bulb  thermometers,  the  maximum  and 
minimum,  the  black  bulb  and  bright  bulb  solar  radiation,  all  registered  45^ 
within  a  very  few  tenths  of  a  degree  of  one  another,  and  the  thermometer 
6  inches  under  ground  also  registered  very  nsarly  the  same  temperature. 
The  barometer  still  kept  falling  till  at  9.20  a.m.  it  reached  its  lowest  (28*882 
ins.),  having  fallen  at  least  0*  7  inch  in  the  previous  12  hours;  it  then  began 
to  rise  fast,  but  at  11  a.m.  hail  fell,  succeeded  shortly  afterwards  by  snow  for 
about  an  hour.  The  wind  continued  to  increase  in  violence,  and  reached  its 
height  at  noon ;  little  or  no  damage  appears  to  have  been  done,  but  its  violence 
may  be  estimated  from  the  fact  that  a  sheet  of  lead  which  had  been  laid  over 
a  Dormer  window  in  a  building  (but  not  fastened  down)  was  blown  completely 
over  to  one  side.  By  3  p.m.  the  weather  was  very  steadily  improving,  and  at 
9  p.m.  it  was  very  bright  and  calm.  At  10  p.m.  the  Kennett,  which  had  been 
swollen  by  the  floods  nearer  its  source,  rose  very  rapidly  (about  5  feet  in  half- 
an-hour),  and  much  damage  was  done  to  all  low-lying  districts. 

The  barometer  was  very  variable  throughout  the  month,  the  range  being 
over  1*5  inohes.    The  maximum  temperature  in  the  shade  was  66*0°,  and  the 


THE  WEATHSB.  133 

mean  of  the  maximum  65*2^.  This,  though  rather  high,  is  not  nnnsnally  so  ; 
it  has  been  exceeded  6  times  in  the  previous  16  years.  The  minimum  tempera- 
ture in  the  shade  was  28'3°,  the  only  time  it  fell  below  freezing  point.  The 
mean  minimum  was  43*1^  a  decidedly  high  amount,  only  exceeded  4  times 
before.  The  mean  temperature  of  the  month  was  48'7*',  also  high ;  it  was 
exceeded  in  18G5  (49-5°),  in  1866  and  1874  (50-3*'),  in  1876  (51-8°),  and  in  1878 
(60"1°).  The  mean  maximum  in  the  sun  was  90**,  about  its  proper  amount, 
though  it  was  under  60°  no  less  than  five  times.  The  mean  minimum  on  grass 
was  39*6*,  an  extremely  high  temperature,  only  once  before  exceeded  in  1876, 
when  it  was  41 '7°.  There  were  fiye  ground  frosts,  the  most  severe  being  22*8° 
on  the  26th.  There  were  only  73  hours  of  bright  sunshine  during  the  month 
whereas  we  had  nearly  133  in  1881,  the  amoxmt  of  cloud  was  consequently 
very  great.  Except  for  the  few  days  at  the  beginning  and  end  of  the  month 
(when  it  was  westerly)  the  wind  was  generally  easterly,  and  frequently  very 
slight ;  on  the  8th,  9th,  and  10th,  it  went  at  the  rate  of  barely  two  miles  an 
hour,  and  on  the  11th  and  12th  only  one  mile  an  hour  during  the  day  of  24 
hours.  The  rainfall  was  great,  nearly  double  its  average  amount,  though 
it  was  exceeded  by  the  fall  in  1865  of  7*25,  and  in  1875  of  7*64  inches;  but 
the  number  of  wot  days  has  never  been  exceeded  in  any  previous  October. 
In  1875  three  times  was  there  a  fall  of  over  one  inch,  and  in  1865,  1872,  and 
1880  once,  but  this  year  twice. 


NOVEMBEB. 

The  barometer  was,  tliroughout  the  month,  unusually  variable,  rising  and 
falling  with  great  rapidity,  though  the  extreme  variation  was  under  1  inch.  The 
weather  was  therefore,  as  might  have  been  expected,  very  unsettled  and 
damp,  and  bad  for  farming  operations.  The  temperature  in  the  shade  was 
was  not  at  all  remarkable,  though  perhaps  warm  on  the  whole :  it  was  coldest 
about  the  middle  of  'the  Month,  but  not  sufficiently  so  to  deserve  special 
mention.  The  temperature  in  the  sun  was  high,  its  mean  being  higher  than 
has  yet  been  recorded  here  for  the  month  of  November,  and  the  srm  shone 
brightly  for  nearly  88  hours,  a  pleasing  contrast  to  last  year,  when  it  shone 
only  for  62  hours. 

The  Bainfall  was  rather  above  the  average,  but  the  individual  falls  were 
generally  small.  The  g^oimd  was  kept  in  a  damp  sodden  state,  especially  as 
the  wind  was  generally  light,  sometimes  moving  only  2  miles  in  12  hours, 
though  its  average  rate  was  from  7  to  0  miles  an  hour.  The  snow  on  the  16th 
was  about  4^  inches  deep,  and  lasted  a  few  days.  On  the  17th  a  fine  Aurora 
Borealis  was  seen  generally  over  England. 
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Maximum  in  shade  68'2^  (on  the  6ih).  Mean  of  Maximum  47*2^. 
Minimum  in  shade  ^2*2**  (on  18th).  Mean  of  minimum  36*4°.  Highest  in  the 
sun  110*8**  (on  the  4th).  Mean  of  solar  temp.,  81.2°.  Lowest  on  grass  22'0° 
(on  18th).     Mean  of  grass  temp  ,  33*0^     Mean  temperature  of  month,  41*3** 

There  were  7  frosts  at  a  height  of  4  feet  above  the  ground  and  17  on  the 
gromid. 


DECEMBER. 

The  weather  was  yerj  remarkable.  During  the  first  half  of  the  month 
(with  the  exception  of  the  3rd  and  4th),  it  was  far  colder,  whilst  in  the  seoond 
half  it  was  far  warmer  than  any  corresponding  periods  yet  recorded  here.  On. 
the  6th,  7th,  and  8th,  snow  fell,  and  for  the  next  three  days  the  temperature 
kept  falling  till  the  minimum  air  temporature  was  as  low  as  11*8°,  and  the- 
maximum  air  temperature  only  24*7.  This  was  the  coldest  part  of  the  month*- 
After  this  the  temporature  rose  slowly,  but  the  melting  snow  caused  thick 
fbgs  and  dull  skios,  and  kept  the  temperature  only  a  little  above  freezing  point 
till  the  16th.  From  this  period  the  temperature  rose  rapidly  and  (except  on 
the  24th)  was  never  below  32°.  The  range  of  max.  and  min.  temperatures  has 
therefore  been  extraordinary,  and  yet  the  difference  between  the  means 
singularly  small. 

Highest  max.,  54.1° ;  lowest  max.,  24.7°;  mean  max.,  42.7°;  Highest  min., 
49.2°;  lowest  min.,  11.8° ;  mean  min.,  34.6°.  As  regards  the  max.  temperature 
it  was  9  times  above  50  and  3  times  below  32°.  In  former  years,  1866  it  was 
11  times,  in  1868  18  times,  in  1876  11  times,  and  in  1880  13  times  above  50*^, 
but  in  none  of  these  years  was  it  below  32^ ;  on  the  other  hand,  in  1870  it  was 
11  times  below  32°  and  only  three  times  above  50°,  and  in  1874  and  1878  it  was 
five  times  below  32°  and  only  twice  above  50°,  so  that  the  temperature  of  the 
past  December  was  most  exceptional.  The  min.  temperature  wcks  3  times 
below  20°,  but  it  is  only  in  1874  and  1879  that  we  find  a  colder  December  ;  in 
the  former  the  min.  was  7  times  and  in  the  latter  5  times  below  20°.  The 
mean  temperature  for  the  month  was  38'5° — as  nearly  as  possible  the  average 
of  the  mean  temperatures  of  all  the  previous  Decembers. 

The  amonnt  of  sunshine  was  very  small — only  about  23  hours  as  against 
50i  last  year ;  in  fact  the  average  amount  was  only  }-hour  daily ;  there  were. 
17  absolutely  sunless  days. 

Wind  was  very  variable,  generally  easterly  up  to  the  20th,  and  westerly 
afterwards.  On  the  10th  and  11th,  it  moved  only  12  miles  in  48  hoars  but 
towards  the  end  of  the  month  it  was  strong  at  times.  Undergroond  tempera- 
tures rose  considerably,  and  this  tended  to  hasten  on  vegetation  :  reports  of 
early  flowers  were  consequently  not  unfrequent. 
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The  Frontispiece  was  dra^vii  by  the  Rev.  W.  J,  V.  Baker,  and  is  taken  from 
a  water-coloor  sketch,  now  in  the  Adderley  Library,  to  which  it  was 
presented  by  B.  Few,  Esq.  The  view  represents  the  Old  House,  as  it 
api)eared  when  used  as  the  Castle  Inn,  the  dite  of  B  House  being  occupied 
by  the  stabling  and  offices.  The  original  sketch  was  made  by  Mr.  Nelson, 
the  architect  first  called  in  by  the  Council  to  advise  them  as  to  the 
conversion  of  the  existing  building^. 


ERRATUAf. 

The  view  of  Hertford  House  in  the  Report  of  1882  was  erroneously 
described  in  the  Introduction  as  being  copied  from  an  old  engraving  in  the 
Adcerley  Library.  The  so-called  engraving  is  a  pen-and-ink  drawing,  by  the 
late  J.  R.  Dumergue,  Esq.,  O.H.,  and  is  taken  from  a  plate  in  Stukeley's 
Itinerary. 
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PREFACE. 


The  great  fact  in  the  history  of  the  society  during  the  year    IhaMiueam. 

1883  ia  the  Mnsenm.     This  time  last  year  we  coald  only  speak 

in  words  of  hope ;  these  hopes  have  now  been  realized,  thanks 

to  the  untiring  energy  of  the  Kev.   T.    A.  Preston,  who  has 

devoted  the  whole  of  his  time  since  April  last  to  the  selection, 

arrangement,  and  naming  of  the  collections.    What  such  a  work 

entails  can  be  known  only  to  those  who  have  had  similar  work 

to  do;  but  our  Museum,  as  long  as  it  lasts,  will  be  a  standing 

monument   to  his  zeal,   scientific   knowledge,    judgement,   and 

success.     Having  thus  got  our  ^luseum  in   order,   the  gi'eat 

qucBtion  now  is  how   to   make   the  best  use  of  it.     We  have 

thrown  it  open  to  the  school  on  Sundays  after  mid-day  chapel, 

and  the  number  of  visitors  has  been  considerable  from  the  first. 

In  addition  to  this,  membei*8  of  the  society  have  had  access  to 

it  almost  any  hour  of  the  week  while  daylight  lasted.  •  But  it  is 

obvious  that  this  is  inadequate.      Instead  of  being  morcly  a 

pleasant  lounging  room,  we  should  like  to  see  it  made  the  means 

of  some  real  scientific  teaching.    With  this  object  in  view  Mr. 

Preston  is  engaged  in  compiling  a  catalogue,  which  will  we  hope 

be  in  the  press  by   Easter:    and  he    has   already  written   a 

Handbook,  which  is  printed  in  this  Report,  and  also  published 

separately  in  the  form  of  a  pamphlet,  which  will  show  the 

principles  on  which  the  collections  have  been  arranged.    This 

Handbook  will  be  invaluable  to  those  who  wish  to  work  on  their 

own  account,   and  it  is  hoped  that  means  may  be  found  for 

making  it  in  some  Forms  a  paii.  of  the  regulai*  teaching  in 

school. 

The  Library  has  been  divided  into  two  parts.  The  bulk  of 
it  has  been  placed  in  a  book  case  in  the  passage  outside  the 
Museum,  and  from  it  members  may  take  out  books  as  usual. 
The  books,  which  are  more  especially  works  of  reference,  and 
periodicals  have  been  placed  in  the  Museum,  and  facilities  have 
been  giveu  for  members  to  make  use  of  them  in  connection  with 
the  collections. 


The  Libiaiy. 


t>R£FACE* 


DonatiooB. 


Desiderata. 


The  Donations  this  year  have  been  unprecedentedly  large. 
We  have  greatly  increased  our  Zoological  department,  thanks 
to  the  liberality  of  the  authorities  of  the  British  Musenm,  who 
have  placed  as  on  the  list  of  Societies  entitled  to  receive  granta 
from  them.  Taking  advantage  of  this  offer,  Mr.  Preston  haa 
been  enabled  to  select  such  typical  specimens  as  he  required  to 
carry  out  his  scheme.  This  is  especially  the  case  with  the 
Fishes,  in  the  choice  of  which  he  received  the  valuable  assis- 
tance of  Dr.  Gi'rNTHER.  Moreover,  Sie  Joseph  Hooker,  K.C.B., 
Director  of  the  Royal  Gardens  at  Kew,  allowed  us  to  make  a 
selection  from  the  collection  of  European  plants  made  by  that 
indefatigable  botanist,  the  late  G.  C.  Joad,  Esq. ;  and  conse- 
quently  Mr.  Preston  has  made  a  very  useful  and  very  beautiful 
addition  to  our  Herbarium. 

From  private  sources,  too,  we  have  been  great  gainers.  We 
are  indebted  to  J.  Walker,  Esq.,  M.D.,  for  the  human  skeleton, 
the  crowning  point,  as  the  Hand-book  will  show,  of  our  system. 
Mrs.  Blago  has  given  us  a  very  large  collection  of  shells  from  all 
quarters  of  the  globe,  which  fill  one  of  the  most  attractive  cases  in 
the  Museum.  W.  F.  H.  Blandford,  Esq.,O.M.,  has  continued  the 
assistance  he  rendered  us  here  by  making  over  to  us  his 
collection  of  beetles,  in  admirable  order,  and  by  revising  the 
Entomological  list,  drawn  up  by  E.  Metrick  in  1873,  which  will 
be  found  in  this  Report,  and  which  can  also  be  had  separately. 
We  have  to  thank  Miss  Preston  for  some  exquisite  models,  in 
coloured  glass,  of  Sea  Anemones  and  Jelly-fish,  Ac,  from  the 
studio  of  Herr  Blaschka,  of  Dresden,  which  for  their  beauty 
and  novelty  are  bound  to  please.  It  is  gratifying  to  know  that 
this  number  is  to  be  still  further  increased  by  the  kindness  of 
W.  Mansell,  Esq. 

The  value  of  the  Guiana  collection  sent  us  by  E.  F.  lu 
TiiURN,  Esq.,  has  been  greatly  increased  by  the  further  donation 
of  his  important  book,  "Among  the  Indians  of  Guiana,"  on  the 
appearance  and  reception  of  which  we  heartily  congratulate 
him. 

The  Cabinet  of  Roman  Coins  has  been  put,  as  far  as 
possible,  into  order  by  H.  A.  IBull,  Esq. 

As  our  space  is  limited,  and  the  Museum  is  arranged  on  a 
special  plan,  it  is  obvious  that  we  shall  be  compelled  to  refuse, 
with  regret,  the  ofFcr  of  any  donations  that  cannot  find  a  place 
in  our  system.     On  the  other  hand  there  are  many  gaps  that 
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Beoord  Book. 


require  to  be  filled,  and  for  the  gaidance  of  the  many  who,  we 
are  snre,  are  anxions  to  do  as  a  good  turn,  we  publish  a  list  of       • 
the  chief  desiderata.     It  is  naturally  by  no  means  complete. 

The  only  section  which  has  met  regularly  during  the  past  ^  Seotions. 
year  has  been  the  Entomological  one,  superintended  by  the  Bey. 
T.  N.  Hart- Smith ;  and  in  his  department  some  work  has  been 
done.  Mr.  Hart-Smith's  work  with  the  microscope  has  also 
been  continued  with  no  small  amount  of  success  ;  and  we  hope 
before  long  to  enjoy  the  fruit  of  what  has  been  done  in  the 
shape  of  a  "  microscopical  evening."  There  has  been  some 
playing  at  Botany  and  Geology,  but  since  the  departure  of  R.W. 
RicKARDS,  no  one  has  really  taken  up  the  study  of  tho  former 
with  any  earnestness.  Ornithology  has  suffered  seriously  by 
the  loss  of  6.  T.  K.  Maurice,  but  he  has  done  a  good  work  by 
the  example  which  he  set,  and  it  is  to  be  hoped  that  the 
influence  of  it  will  last.  The  telescope  has  not  been  unused, 
thanks  mainly  to  L.  W.  Browne. 

The  system  of  recording  observations  in  connection  with 
all  branches  of  Natural  History  has  been  revived,  not  without 
g^od  results.  The  number  of  contributors  has  been  fairly. 
large,  and  will  increase  we  may  expect  with  the  spring.  Here 
again  G.  T.  K.  Maurice  and  L.  W.  Browne  have  been  the  most 
regular.  Believing  in  the  value  of  these  observations,  we 
publish  a  selection  in  the  hope  that  other  societies  like  ours 
may  also  make  their  records  public. 

For  the  Stanton  Prize  competition  no  candidates  offered  Stanton  Prizes, 
themselves  in  Botany,  and  only  two  in  Entomology,  W.  L. 
Wainwright  and  E.  K.  Chambers.  Some  careful  work  had 
been  done  by  both,  and  the  prize  was  awarded  to  the  former. 
The  conditions  for  this  year's  competition  are  somewhat 
novel,  and  we  shall  be  disappointed  if  the  number  of  com- 
petitors does  not  show  some  improvement. 

A  former  member,  to  whom  we  already  owe  much,  has    Essay  Prise. 

been  good  enough  to  offer  a  prize  for  an  essay  on  any  subject 

connected  with  the  work  of  the  Society,  with  the  special  view 

of  encouraging  actual  observation.    It  was  awarded  to  E.  K. 

Chambers  for  a  paper  on  "Insect  Architecture,"  although  the 

matter  was  not  as  original  as  the  donor  of  the  prize  would  have 

liked  to  see  it. 

The  Bev.  A.  C.  Smith's  great  map  of  the  Wiltshire  downs  has    Map  of  the 

Downs, 
not  yet  appeared  owing  to  numeroua  unexpected  delays,  which 
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only  those  who  have  had  experience  of  publishers  coold  believe 
to  be  possible ;   oorreoted  proofs  of  the  last  sheet  were  in  heir 
hands  early  in  January. 
Leotnns  and  The  Report  contains  only  one  paper  read  before  the  Society. 

The  reason  of  this  is  two-fold.  Most  of  the  lectures  have  been 
spoken,  not  written,  and  during  the  Summer  Term  we  thought 
it  best  to  discontinue  them  altogether.  The  only  one  that 
we  have  printed,  by  F.  Madan,  Esq.,  O.M.,  on  ''Ancient 
Manuscripts,"  we  most  heartily  commend  to  the  careful 
study  of  all  our  readers.  A  prdctM  also  appears  from  the  pages 
of  the  Marlhurian  of  two  lectures  by  Db.  Hudson  and  the 
Bev.  J.  6.  Wood.  Of  the  other  lecinros,  the  most  successful 
was  that  given  by  W.  F.  H.  Blandfobd,  with  magic  lantern 
illnstnitionfl.  The  attendance  at  the  fortnightly  papers  has 
l)cen  fully  up  to  the  average.  Perhaps  the  most  encouraging 
feature  of  the  year's  work  has  been  the  wish  expressed  by  the 
Society,  that  at  least  twice  a  term  there  should  be  a  meeting 
for  members  only  to  discuss  the  contents  of  the  Record  Book, 
and  examine  donations.  This  wish  has  been  carried  into 
practice,  and  has  proved  a  success. 
Field  Days.  The  Field  Days  call  for  no  special  remark.      They  have 

supplied  the  means  of  sjjending  several  pleasant  afternoons,  but 
where  the  real  workers  are  so  few,  it  would  be  unreaaonable 
to  expect  any  great  results. 

On  behalf  of  the  Committee, 

H.  RICHARDSON, 

President. 
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A.  C.  Hall 

A.  B.  Jackson 

G.  H.  Procter 

G.  H.  Bosworth-Smilh 

A.  G.  Thynne 

C.  S.  Palmer 

W.  A.  King-Harman 

C.  Stack 

H.  G.  Comber 

R.  Waddilove 

C.  G.  Spencer 

A.  M.  Fairbaim 

85  School  Members. 


H.  W.  Edwards 

B.  C.  Watei-field 
P.  M.  Holloway 

E.  Rogers 

R.  W.  C.  Carey 
W.  H.  Sharp 

A.  B.  Wynne  Willson 
P.  C.  Webb  Ware 
W.  C.  Lascelles 

G.  P.  Ellison 
J.  F.  Fearon 

C.  Belk 

R.  F.  Lascelles 
R.  N.  Harvey 
H.  B.  Rickards 

F.  F.  Ommaney 
E.  D.  Ross 

B.  P.  Stedall 
J.  O.  Hickman 
H.  G.  H.  Leveson 
H.  J.  Grommitt 

C.  E.  Harrison 

A.  M.  W.  Mohiin-Harris 
E.  C.  Dobie 

W.  B.  Maurice 
H.  H.  G.  Stansfeld 

B.  B.  Maurice 


HEMBftKS. 
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MICHAELMAS  TERM,  1883. 


President : 
H.  Bichardson,  Eaq. 

Committee  : 

G.  F.  Bodwell,  Esq.  G.  T.  K.  Manrioe 

Hev.  T.  N.  Hart-Smith  B.  F.  Benson 


Treasurer : 
Bev.  J.  P.  Way. 


Secretary  t 
C.  H.  BobertB. 


E.  K.  Chambers 
L.  W.  Browne 
H.  V.  Thomson 
W.  H.  Botheram 
P.  Horton  Smith 
H.  A.  Clark 
H.  B.  Cooper 
H.  C.  B.  Foyster 

A.  P.  Perceval 
E.  A.  Stanton 

W.  L.  Wainwright 

B.  T.  Michell 

H.  W.  Cholmoley 

E.  L.  Procter 
H.  L.  Bell 

C.  G.  Chambers 
J.  A.  Hay 

H.  G.  Hills 
A.  P.  E.  StifEe 
A.  B.  Field 
J.  J.  Wright 
L.  C.  Hamerion 
H.  L.  Stanton 
C.  H.  Lambert 

F.  J.  Danvers 
W*  B.  Mclnnes 
W.  A.  C.  Clowes 


List  of  Members. 

C.  G.  Green 

H.  F.  Darell-Brown 

J.  M.  Haryey 

L.  C.  W.  Bnllock 

A.  Bell 

S.  H.  Beynoids 

G.  K.  Baskerrille 

E.  P.  S.  Yeatman 
A.  C.  Hall 

A.  B.  Jackson 
G.  H.  Procter 

G.  H.  Bosworth-Smith 

A  G.  Thynne 

C.  S.  Palmer 

W.  A.  King-Haiman 

H.  G.  Comber 

B.  Waddilove 

C.  G.  Spencer 

A.  M.  Fairbaim 
H.  W.  Edwards 

B.  C.  Watcrfield 
B.  W.  C.  Carey 
W.  H.  Sharp 

A.  B.  Wynne  Willson 

F.  C.  Webb  Were 
W.  C.  Lascelles 

82  School  Members. 


J.  F.  Fearon 

B.  F.  Lascelles 

B.  N.  Harvey 

H.  B.  Bickards 

E.  D.  Boss  , 

J.  O.  Hickman 

H.  G.  H.  Leveson 

H.  J.  Gmmmitt 

A.  M.  W.  Mohnn  Harris 

E.  C.  Dobie 
W.  B.  Maurice 

H.  H.  G.  Stansfeld 

B.  B.  Maurice 
H.  M.  Giveen 
TLi.  S.  Etheridge 

H.  Field 

F.  J.  Boulton 

F.  da  P.  Oldfield 

F.  E.  Nixon 
W.  Yeames 

R.  A.  M.  Ewart 

G.  B.  Nicholson 
W.  K.  Peake 
n«  M  Barnes 
G.  E.  W.  Money 
F.  J.  S.  NeiU 


Ill 


UONOKARY  MEMBERS. 


Hev.  T.  A.  Preston 

F.  E.  Thompson,  Esq. 
W.  E.  Mnllins,  Esq. 
Bev.  J.  Bowerbj 

The  Dean  of  Westminster 

CM.  Bull,  Esq. 

W.  Fergus,  Esq.,  M.D. 

S.  B.  Dizon,  Esq.,  F.G.S. 

W.  ir.  Macdonald,  Esq. 

W.  Mansell,  Esq. 

J.  F.  Dathie,  Esq. 

G.  H.  Dawson,  Esq. 
Bey.  A.  C.  Almack 

E.  F.  im  Thnm,  Esq« 
Bev.  G.  W.  de  Lisle 
H.  A.  Eyans,  Esqt 
Bey.  J.  W.  Mills. 

W.  W.  Fowler,  Esq. 

A.  H.  Beesljy  Esq. 

F.  E.  Hulme,  Esq. 
Rev.  C.  E.  Thorpe 
Bev.  J.  8.  Thomas 
Canoa  Farrar,  D.D.,  F.B.S. 
W.  P.  Sellick,  Esq. 

H.  C.  Spry,  Esq. 

G.  F.  Rodwell,  Esq. 
W.  D  Fenning,  Esq. 

B.  E.  Price,  Esq. 


H.  J.  Verrall,  Esq. 
C.  W.  Bonme,  Esq. 
H.  D.  Drorj,  Esq. 
Bev.  G.  Soames 
H.  P.  Dixon,  Esq. 
W.  A.  Clarke,  Esq. 
Bev.  W.  M.  Fumeanz 
Bev.  A.  G.  Smith 
J.  B.  Fuller,  Esq. 
H.  E.  Garrod,  Esq. 
Bev.  The  Master 
W.  W.  Goodohild,  Esq. 
L.  E.  TJpcott,  Esq. 
W.  M.  H.  Milner,  Esq. 
Rev.  T.  N.  Hart-Smith 
Bev.  J.  P.  Way 
H.  Bichardson,  Esq. 
Bev.  C.  W.  Taylor 
Rev.  J.  PapiUon 
H.  B.  Homer,  Esq. 
G.  Sharp,  Esq. 
G.  W.  Rundall,  Esq. 
B.  Alford,  Esq. 
F.  Madan,  Esq. 
Bev.  W.  J.  V.  Baker 
J.  Bain,  Esq, 
B.  D.  Turner,  Esq. 
A.  J.  Bourdillon,  Esq. 


EXTKACT   FBOM   BULES. 

That  Honorary  Members  pay  5b.  a  half-year,  for  which  they  shall  bo 
entitled  to  a  copy  of  the  Beport. 

That  Honorary  Members  may  compound  for  all  future  subscriptions  by 
the  payment  of  Three  Guineas,  and  that  past  members  of  the  Society  may 
compound  for  six  years  on  payment  of  £1,  to  be  renewed  at  will. 
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RULES. 


1.    That  this  Society  be  called  the  Marlborough  College  Natural  History 

Society. 

Constitution. 

That  the  Society  conmst  of  Members  and  Honorary  Members. 

0FFIC£B8. 

That  the  Oi&cers  of  the  Society  consist  of  a  President,  Seoretaryi 
T^ararer,  Librarianj  and  Curator. 

Eljktion  of  Offickbs. 

1.  That  the  President  hare  the  absolute  power  of  nominating  the 
Secretary. 

2.  That  Common  Boom  members  of  Committee,  who  are  not  ex- 
officio  members,  be  elected  trienniaOy  at  the  commencement  of  the  Winter 
Term,  and  that  the  retiring  members  be  eligible  for  re-election.  Candidates 
for  the  Committee  from  the  School  must  be  nominated  by  the  Committee 

and  elected  at  the  end  of  the  term  when  the  vacancy  occurs. 

■ 

8.  That  the  Librarian  and  Curator  be  elected  terminally  by  the 
Committee. 

Management. 

That  the  afiPairs  of  the  Society  be  conducted  by  a  Committee,  consisting 

of  the   President,   Secretary,  Treasurer,   and  four  other  members  of  the 

Society,   two  of  whom,  at  least,  shall  be  members  of  the   School,  to  be 

elected  from  and  by  members  of  the  Society  ;    three  of  whom  shall  form 

a  quorum. ' 

President. 

That  in  case  of  an  equality  of  votes,  the  President  shall  have  a  double  or 

casting  vote. 

Secketabt. 

That  the  duty  of  the  Secretary  be  to  summon  meetingfs  (when  necessary) 

of  the  Society;   to  keep  a  detailed  report  of  the  proceedings,  as  well  as 

lists  of  Members  and  Visitors  present  at  each  meeting,  and  generally  to  act 

under  the  direction  of  the  Committee  in  all  matters  connected  with  the 

welfare  of  the  Society. 

LiBBABIAN. 

That  the  duties  of  the  Librarian  be  to  keep  a  catalogue  of  the  Library, 

with  the  names  of  the  donors,  and  to  see  that  the  Library  Regulations  are 

carried  into  effect. 

Curator. 

That  the  Curator  be  responsible  for  the  order  and  tidiness  of  the 
Musenm. 
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LiB&ABT. 

That  any  member  of  the  Society  be  at  liberty  to  consult  any  of  the 
bookB  belonging  to  the  Society,  but  that  certain  Tolomes,  to  be  decided  on  by 
the  Committee,  be  not  allowed  to  be  taken  from  the  room. 

Museum. 

« 

That  only  certain  members  be  allowed  access  to  the  Museum  at  any  time. 
Application  for  this  privilege  must  be  made  to  the  President. 

Field  Dats. 

That  the  Field  Days  be  confined  entirely  to  members  of  the  Society,  and 
that  the  President  appoint  a  day  on  which  all  names  must  be  giren  in. 

Members. 

That  the  election  of  new  members  rest  entirely  with  the  President. 

That  CTery  member  pay  a  subscription  of  2s.  6d.  his  first  term  and  Is. 
eyery  subsequent  term. 

That  members  have  the  right  to  introduce  one  visitor  at  all  general 
meetings  of  the  Society. 

This  rule  does  not  apply  to  the  President  and  Secretary. 

Honorary  Members. 

That  Honorary  members  pay  5s.  a  half-year,  for  which  they  shall  be 
entitled  to  a  copy  of  the  Report. 

That  honorary  members  may  compound  for  all  future  subscriptions  by 
the  payment  of  three  g^nineas,  and  that  past  members  of  the  society  may 
compound  for  6  years  on  payment  of  £1,  to  be  renewed  at  will. 

Suspension  of  Members. 

That  any  member  be  liable  to  be  excluded  from  the  Society  by  the 
Committee,  if  in  their  opinion  he  shall  have  failed  to  show  sufficient  energy 
in  the  work  of  the  Society. 

Sections. 

That  the  Society  be  divided  into  sections,  to  be  formed  for  the  more 
accurate  study  of  the  different  branches  of  Natural  History. 

That  the  question  of  the  number  of  sections  be  left  open  for  settlement 
at  the  beginning  of  every  Term. 

Attendance  at  the  sections  is  compulsory,  unless  an  adequate  reason  can 
be  given  for  exemption. 

Attendance  at  the  sections  excuses  attendance  at  the  general  meetings. 

New  Rules. 

That  any  member  of  the  Society  have  power  to  propose  any  new  rule  or 
any  alteration  in  an  old  one  for  the  consideration  of  the  Committee,  provided 
the  motion  be  seconded  by  another  member. 

Two  weeks'  notice  must  be  given  of  any  change  proposed. 
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FIELD  DATS,  1883. 

SATUBDAT,  MAT  5th,  NEW  MILL. 

Aa  tlie  oontiDoed  oold  gave  but  iitfcle  promise  for  BntomologiBts  the  party 
oolj  munbered  21.  They  lunched  at  New  Mill,  in  a  bam  kindly  placed  at 
their  diflposal  by  Mrs.  Jaryis,  and  met  for  tea  on  Glench  Common.  Though 
the  son  wae  bright,  the  wind  was  chilly,  and  the  Bntomologists  did  nothing. 
The  Ornithologists  were  fairly  snocessfnl,  though  the  only  fresh  notices 
obtained  were  the  eggs  and  yonng  of  the  Brown  Linnet.  There  were  also 
found  two  Hedge  Sparrows'  nests  with  eggs,  one  Blackbird's  with  8  eggs, 
one  Song  Thrush's  with  5  eggs,  one  Magpie's  with  9  eggs,  one  Starling's, 
which  was  inaccessible,  one  Long-Tailed  Tit's  without  eggs,  and  one  Carrion 
Crow's  nest,  probably  containing  young  birds,  which  circumstances  sayed 
from  actual  visitation.  In  the  same  gorse  were  found  Linnets'  nests,  some 
just  begfun,  some  completed,  some  containing  eggs  in  various  stages,  and  one 
containing  yoxmg  birds.  The  most  successful  workers  were  G.  T.  K.  Maurice, 
B.  N.  Harvey,  W.  B.  Maurice,  C.  E.  Cooper,  and  B.  C.  Waterfield. 

Yec^tation  was  singularly  backward,  and  although  some  flowers  were 
in  abundance,  only  94  plants  were  observed,  as  ag^ainst  165  on  May  13th, 
1882,  and  146  on  May  lOfch,  1881. 

SATURDAY,  JUNE  6th,  SILCHESTBR. 
The  day  being  a  whole  holiday  in  honour  of  Dr.  Benson's  appointment 
to  the  Primacy,  a  party  of  27  members,  with  the  President,  visited  Sflchester, 
and  Stratfield  Saye ;  leaving  by  the  new  line  at  7.20,  Mortimer  Station  was 
reached  at  10.20  after  an  hour^s  halt  at  Basingstoke.  At  Mortimer  we  were 
met  by  the  Rev.  H.  Q.  Monro,  Rector  of  Stratfield  Saye,  who,  with  the  most 
considerate  kindness,  placed  his  large  break  at  our  disposal,  and  himself 
accompanied  us  throughout  the  day.  A  pretty  walk  of  2^  miles  brought  us 
to  dilchester.  Then,  under  Mr.  Monro's  able  guidance,  we  made  the  tour 
of  the  walls,  city  g^tes,  sites  of  the  forum  and  various  private  houses,  and 
the  museum,  and  then  dined  on  food  we  had  brought  with  us,  in  the  grateful 
shade  of  the  old  amphitheatre.  After  dinner,  some  in  the  carriage  and  some 
on  foot,  we  got  over  4  miles  of  well-wooded  country  to  Stratfield  Saye, 
where,  by  the ,  kind  permission  of  the  Duke  of  Wellington,  the  house  and 
grounds  were  thrown  open  to  us,  his  Grace  himself  showing  us  the  chief 
treasures  of  his  Silchester  collection,  including  a  Roman  eagle,  and  many 
very  perfect  g^ld  coins.  A  pilgrimage  to  the  g^ve  of  Copenhagen  led  us 
through  a  magnificent  rhododendron  and  azalea  g^arden,  and  made  us  wish 
for  two  hours  more  to  wander  in  the  park.  After  being  most  hospitably 
entertained  at  the  Rectory,  Mr.  Foster,  of  the  Railway  Hotel,  Mortimer, 
drove  us  back  about  5  miles  to  Mortimer  Station  in  time  for  the  6.7  train, 
and  with  another  hour's  halt  at  Basingstoke,  we  reached  home  at  8  o'clock. 


IG  FIELD  DAYS. 

SATURDAY,  JUNE  80th,  BLACK  BURNBY  BOTTOM. 

The  party  lnnobed  at  Stock  Grorsei  and  worked  back  to  Axford  for  tea. 
The  day  was  warm  and  fine,  and  collectors  were  generally  saooessfnL 
Inseots  of  all  kinds  were  flying,  and  some  good  species  were  taken,  inclnding 
the  small  blue,  the  marble  white,  and  many  moths. 

The  Botanists  disooyered  214  plants  in  flower,  28  of  which  were  notices 
for  the  year,  and  one  or  two  rarities  which  have  seldom  appeared  in  our 
neighbourhood,  sach  as  the  Hairy  Hawk's  Beard,  a  plant  of  naturalization. 
On  July  Ist,  1882,  exactly  the  same  number  of  plants  were  observed  as  this 
year,  and  on  Jnly  7th,  1881,  as  many  as  250.  The  Ornithologists  did  little, 
but  some  eggs  of  the  Goat  Sucker  were  found  laid  on  the  bare  ground. 

SATUKDAY,  SEPT.  29th,  MICHAELMAS  DAY,  LUDGERSHALLi 
On  Michaelmas  day,  Saturday,  Sept.  29th,  as  there  was  no  School  after 
11,  33  members,  with  the  President  and  Mr.  Hart-Smith,  proceeded  to  Lud- 
grershall  by  the  11.49  train.  They  were  fortunate  enough  to  meet  with  the 
Bev.  W.  H.  Awdry,  who  was  good  enough  to  take  them  past  the  relics  of 
the  once  rich  town  cross,  to  his  well-restored  church,  with  its  handsome  tomb 
of  a  member  of  the  Brydg^s  family,  and  deep-splayed  windows,  and  then 
on  to  the  remains  of  the  Norman  Castle,  standing  within  a  weU-preseired 
Roman  encampment.  After  lunching  in  the  waiting-room,  kindly  placed  at 
their  disposal  by  the  Station  Master,  they  walked  two  miles  over  the  downs 
to  North  Tedworth,  whore  the  rector,  the  Rev.  E.  F.  Y.  Williams,  showed 
them  his  church,  also  carefully  restored,  and  the  gravestone  of  the  famous 
Mr.  Mompesson,  mentioned  by  Pepys,  and  popularly  believed  to  have  been 
worried  to  death  by  the  mysterious  drum  of  the  Tedworth  drummer. 
Another  mile  took  them  over  the  county  border  into  Hampshire,  and  to  the 
exquisite  church  in  Tedworth  Park,  close  to  Sir  John  Hoik's  House.  The 
wonderful  beauty  of  its  marble  columns,  its  reredos,  and  windows  having 
been  pointed  out  by  the  Kev.  H.  E.  Delm^  Radcliffe,  the  party  walked  over 
Clearington  Hill,  to  Sidbury  camp,  2  miles,  and  then  8  miles  to  the  Queen's 
Head  Inn,  Ludgershall,  where  tea  occupied  the  time  till  the  train  started  at 
7.18.  The  whole  walk  was  mostly  over  the  downs,  and  the  views  over 
Collingboume  Woods,  Andover,  and  Salisbury  plain  were  very  fine.  94 
flowers  were  noticed  in  bloom,  including  the  knotted  spurry,  and  traces  of 
abundance  of  rosebay  willow  herb  on  the  top  of  Sidbury.  On  the  Stonehenge 
expedition  the  same  day  last  year,  the  flowers  and  grasses  reached  180. 

SATURDAY,  OCT.  20th,  SWINDON. 
A  small  party  went  over  by  train  and  worked  in  the  Portland  bed  pits 
near  the  rectory,  but  found  nothing  calling  for  remark,  though  the  ordinary 
fossils  were  in  abundance. 
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MEETINGS. 


LENT    TERM. 

THUB8DAT,  JANUARY  5th,  PBBUMINAET. 
At  thiB  meeting  it  waa  decided  to  renew  the  Entomological  seotionBi  which 
would  meet  fortnightly  in  Mr.  Hart-Smith's  room,  and  the  Botanical  Bection, 
which  would  meet  weeUj  at  Mr.  Preston's  hoosa 


THURSDAY,  FEBRUARY  Isr. 
O.  H.  DAWSON,  Esq.,  O.M.,  gare  a  lecture  on 

Shootimo, 
in  which  the  objeotionB  to  the  sport  were  candidly  stated,  and  reasonably 
diMnmed,  and  the  leotnver  then  went  on  to  show  that  it  was  eminently  a  matter 
of  flldU  and  praoUce,  and  conclnded  with  some  practical  hints. 

The  thanks  of  the  meeting  were  expressed  by  M.  E.  Yeatman,  Esq.,  O.M. 
Fkoaent :  Members,  31 ;  School,  48 ;  Visitors,  3 ;  total,  82. 


SATURDAY,  FEBRUARY  17th. 
The  RBY.  J.  G.  WOOD  gare  a  lecture  on 

Thb  Whali, 
ilhistrated  by  masterly  sketches  on  black  canvas,  a  fnll  acoonnt  of  which 
appears  in  this  Report. 

The  Bradlwan,  as  mnal,  was  well  filled. 


THURSDAY,  MARCH  16th. 
Tfa«  RBY.  J.  STILL,  Rector  of  Netheraron,  told  the  Society  something 
of  what  he  had  seen  during  his 

Six  Ybabs'  Missxonabt  Labour  in  Melanxsu. 
For  anyone  fond  of  boating  and  the  sea,  the  life  out  there  seems  to  possess  many 
charms  over  and  aboye  the  interest  in  the  work  itself.  The  pictures  of  such 
a  life  were  drawn  so  naturally  and  simply  that  one  almost  felt  oneself  being 
■wept  along  in  a  hollowed  tree-trunk  by  a  three-man  breeze,  to  land  on  some 
outlying  island,  and  grin  oneself  into  friendship  and  admiring  embraces,  or  to 
be  served  up  at  a  cannibal  feast.  Mr.  Still  exhibited  cannibalism  in  a  light 
probably  new  to  most  of  us.  The  islanders  practise  it  partly  because  they 
beUeve  that  the  courage  of  the  eaten  man  will  enter  into  them,  and  partly 
because  they  belieye  that  such  an  act  will  please  the  spirits  of  their  dead 
i  bat  such  feasts  are  only  held  on  great  oooasions,  snoh  as  the  opening 
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of  a  new  boat-bonie,  or  the  death  of  a  great  man,  and  are  valaed  aa 
perpetuating  the  memory  of  the  event.  One  chief  has  Babstitnted  for  a 
human  meal  the  adoption  of  a  girl  from  a  neighbonring  tribe.  In  connection 
with  one  of  the  questions  of  the  day  at  home,  it  will  be  pleasing  to  some  to 
know  that  on  marriage  the  bridegroom  is  absorbed  into  the  tribe  of  the  bride. 
The  Polyneaan  tribes  differ  very  markedly  from  the  Melanesians ;  bnt  the 
origin  of  the  families  is  nncertain.  Migration  as  a  mle  in  those  parts  wonld 
natnrally  follow  the  set  of  the  trade  winds  and  cnrrents,  and  move  from  East 
to  West;  and  it  is  a  cnrions  fact  that  the  skulls  found  in  our  Wiltshire 
barrows  are  found  to  bear  a  close  resemblance  to  the  skulls  of  the  present 
day  of  the  people  of  the  South  Pacific,  and  of  Africa. 

In  returning  the  thanks  of  a  large  meeting,  the  Master  truly  said  that 
Mr.  Still's  apology  for  not  having  spoken  more  directly  on  Natural  Histoiy 
was  not  required,  for  he  had  taught  everyone  there  a  great  deal  about  one 
very  important  member  of  the  animal  kingdom,  namely  man. 

There  were  present — Members,  81;  School,  66;  Oommon  Boom  and 
friends,  12 ;  total,  99. 

THURSDAY,  MABOH  29th. 

The  meetings  for  the  term  were  brought  to  a  successful  and  appropriate 

dose  by 

A  Lbctubb  on  Bejetles, 

from  the  Secretary,  W.  F.  H.  BLANDFOBD,  whose  absence  next  term  will  be 

nothing  short  of  a  calamity  for  the  Entomological  Section,  the  members  of 

which  have  learnt  to  lean  absolutely  on  his  g^dance  and  experience  and 

willing  help.    The  Society  owes  him  a  great  debt  of  gratitude  for  the  stimulus 

which  he  has  g^ven  to  all  the  branches  of  its  work,  and  if  he  had  wished  to 

enlist  the  sympathy  of  successors  on  behalf  of  his  most  recent  hobby,  he  could 

not  have  chosen  a  better  method  than  the  lecture  which  he  gave  on  Thursday. 

His  skilful  drawing  combined  with  his  careful  study  justify  the  hope  expressed 

at  the  end  of  the  meeting  that  he  may  re-appear  on  the  scene  here  as  a  second 

J.  G.  Wood. 

After  explaining  the  structure  of  the  insect  by  the  help  of  drawingfs  on  the 
black-board,  the  lecturer  showed  a  series  of  Magic  lantern  pictures,  photo- 
grahed  on  to  glass  by  Mr.  Baverstock,  all  prepared  by  himself,  to  exhibit 
types  of  the  different  families  of  beetles. 

The  execution  was  so  admirable  and  careful  that  the  drawings  lost 
nothing  by  being  magnified,  and  each  one  was  explained  with  such  simplicity, 
raciness,  and  power  that  one  felt  one  was  listening  to  a  master  of  his  subject. 
It  was  an  evening  of  which  the  lecturer  and  the  Society  have  reason  to  feel 
proud. 
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After  ezprossing  the  thanks  of  the  meeting  Mr.  Preston  exhibited  a 
gigantic  plate  of  baleen,  or  whalebone  from  a  baleen  whale,  and  then  explained 
the  mechanism  of  his  type  writer. 

There  were  present — Members,  24;  School,  31;  Common  Boom  and 
friends,  6 ;  total,  61. 

The  cases  in  the  New  Mnseum  are  now  nearly  complete,  and  the  transfer 
of  the  collections  into  them  will  shortly  begin.    The  arrangement  of  the 
Roman  coins  has  been  kindly  undertaken  by  H.  A.  Boll,  Esq. 


SUMMER  TERM. 


THURSDAY,  MAY  3bd.    PRELIMINARY. 

£.  N.  Gardiner  was  appointed  Secretary  in  the  place  of  W.  F.  H.  Blandf  ord, 
who  has  left,  and  G.  T.  K.  Maurice  was  elected  on  the  Committee.  -  Mr. 
Preston  agreed  to  continue  his  Botanical  section,  and  Mr.  Hart-Smith  the 
Entomological  one.  It  was  decided  to  have  only  two  general  meetings  this 
term,  on  the  supposition  that  members'  time  would  bo  occupied  by  work  oat 
of  doors. 


THURSDAY,   MAY   10th. 

G.  F.  ROD  WELL,  Esq.,  read  a  paper  on 

Volcanoes. 

After  explaining  the  general  nature  of  the  phenonema  connected  with 
them,  the  lecturer  gave  some  account  of  the  chief  Tolcanoes,  most  of  which 
he  had  himself  personally  visited.  The  paper  was  illustrated  by  diagrams, 
maps,  and  magic  lantern  slides.  ' 

The  thanks  of  the  meeting  were  expressed  by  M.  H.  Gould,  Esq. 

Present:  Members,  37;  School,  48;  Visitors,  2;  total,  87. 


THURSDAY,   MAY  17th. 

The  PRESIDENT  gave  a  lecture  on 

Spain, 
which  was  illustrated  by  magic  lantern  views  of  Cordova,  Grenada,  Toledo,  and 
other  cities. 

The  thanks  of  the  meeting  were  expressed  by  the  Master. 

Prasent :  Members,  29 ;  School,  37 ;  Visitors,  12 ;  total,  78* 
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WINTER  TERM. 


THURSDAY,  SEPTEMBER  28th.     PRELIMINARY. 

C.  H.  Roberts  was  appointed  Secretary  in  place  of  E.  N.  Gardiner,  who  has 
left,  and  E.  F.  Benson  was  elected  on  the  Oommlttee.  A  large  nnmber  of 
donations  were  exhibited,  including  a  case  of  implements  from  the  lake 
dwellings  of  Switzerland,  from  M.  Grellet ;  some  flint  arrow  and  spear  heads 
from  Italy,  from  E.  Lloyd,  Esq.,  O.M. ;  very  fine  specimens  of  the  Echidna, 
dnck-billed  Platypus,  and  several  birds  from  Victoria,  from  F.  G.  Webb- Ware ; 
and  a  Tiger^s  skull  from  E.  A.  Stiffe. 

In  consequence  of  the  lengthened  discussion  arising  out  of  these 
donations,  it  was  decided  to  substitute  for  the  future  a  similar  meeting  for  at 
least  one  of  the  regular  lectures ;  and  on  the  suggestion  of  G.  T.  E.  Maurice,  to 
place  a  book  in  the  Museum  to  contain  the  record  of  any  obseryations  of  any 
kind  id  connection  with  the  work  of  the  Society. 

There  were  32  Members  present,  the  School  not  being  admitted. 

THURSDAY,  OCTOBER  14rH. 

The  REV.  T.  A.  PRESTON  explained  the  system  on  which  the 

New  Museum 
had  been  arranged,  and  how,  by  following  the  cases  in  a  particular  order,  the 
visitor  passes  from  the  lowest  forms  of  animal  life  to  man  himself.  The 
limitation  of  space  required  that  the  collections  should  be  for  the  most  part 
merely  typical,  and  consequently  aU  the  greater  care  was  necessary  in  the 
selection  of  specimens ;  where  actual  specimens  were  out  of  the  question  it 
was  proposed  to  supply  their  place  with- models,  or  photographs. 

The  thanks  of  the  meeting  were  expressed  by  Canon  Houghton. 

Present :  Members,  30 ;  School,  32 ;  Visitors,  10 ;  total,  72. 


THURSDAY,  OCTOBER  ISth,  PRIVATE. 

SO  Members  were  present. 

Amongst  the  donations  a  Map  of  Wiltshire,  published  in  1610,  and 
presented  by  the  Rov.  W.  J.  V.  Baker,  was  exhibited,  as  also  a  large  and 
varied  collection  of  articles  from  South  Africa,  lent  by  W.  E.  Mullins,  Esq. 
Notes  from  the  observation  books  of  the  Society  and  Entomological  Section 
were  read  and  discussed. 


SATURDAY,  NOVEMBER  Sbd. 

Db.  HUDSON 

gave  a  Leoture,  illustrated  by  his  well-known  illuminated  diagramsi  on 

The  Rock  Pools  of  Devonshibe, 
a  full  aocount  of  which  will  be  found  in  this  Report. 
There  were  about  200  persons  presents 
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THURSDAY,  NOVBMBEE  16th. 

On  Thnrsdaj,  Kovember  15th,  a  paper  was  read  in  the  Bradleian,  by  F. 
Hadan,  Esq.,  O.M.,  Sub-Librarian  of  the  Bodleian  Library,  Oxford,  on 
Ancient  Mannscripts.  Taking  a  particular  MS.  of  the  XYIth  oentnzy,  tke 
lecturer  enlarged  and  explained  the  Latin  terms  used  in  its  description  such 
as  codex,  folio,  and  membrana.  The  interest  with  which  his  words  were 
followed  would  have  been  eyen  still  further  increased,  if  the  audience  had 
known  what  they  knew  at  the  close  of  the  evening,  that  this  particular  MS., 
a  yery  beautiful  Horarium  or  Book  of  Hours,  with .  admirably  presenred 
illuminations  and  initial  letters,  was  by  the  kindness  of  the  lecturer  the 
property  of  the  School.  It  now  forms  one  of  the  chief  attractions  of  the 
Adderly  Library. 

Mr.  Madan  devoted  the  second  part  of  his  paper  to  an  explanation  of  the 
various  ways  in  which  errors  arise  in  l^e  process  of  transcription,  and 
the  principles  on  which  such  errors  are  corrected,  and  illustrated  these 
principles  by  apt  examples  from  the  Aeneid.  What  would  have  been  of  itself 
clear  and  intelligible,  thanks  to  the  mastery  of  his  subject  which  the  lecturer 
possessed,  was  rendered  doubly  so  by  a  valuable  printed  syUfthus.  Mr. 
Madan,  concluded  with  some  humorous  instances  of  "conscious"  errors, 
which  have  produced  the  pathetic  myth  of  young  Mepati,  and  the  eminently 
sensible  lines :  "  stones  in  the  running  streams,  sermons  in  books,  and  good  in 
everything."  We  have  seldom  listened  to  any  paper  which  was  capable  of 
being  remembered  and  reproduced  more  easily. 

Had  Mr.  Upcott,  who  expressed  the  hearty  thanks  of  the  audience, 
known  all  their  sentiments,  he  would  have  added  that  the  feeling  uppermost 
in  their  minds  was  the  hope  that  Mr.  Madan  would  regard  his  treatment  of 
the  subject  as  incomplete,  and  afford  them  at  some  future  time  another  hour 
as  enjoyable  as,this. 

Present :  School,  53 ;  Common  Boom  and  Friends,  14.     Total,  67. 


THURSDAY,  NOVEMBER  29th. 
£.  E.  CHAMBERS, 
a  Member  of  the  Society,  read  a  paper  on 

Insect  Abchitectusb, 
illustrated  by  drawings. 

Present :  Members,  12 :  School,  6  s  Visitors,  6.    Total,  28. 
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WHALES. 

BY  THE  SEV.  J.  G.  WOOD,  Satueday,  Febbuaey  17th. 


We  marveli  wlien  we  behold  without  knowledge,  bat  in  Natural  History 
wonder  is  never  diminished  bj  closer  acquaintance.  There  can  be  few  to 
whom  the  whale  does  not  afford  some  scope  for  flights  of  imagination,  but 
none  can  have  heard  the  results  of  modem  investigations  into  the  structure 
and  habits  of  this  *  hugest  of  living  creatures,'  on  which  the  Rev.  J.  G.  Wood 
lectured  to  a  large  audience  in  the  Bradleian  on  Saturday,  the  l7th,  without 
feeling  his  wonder  and  interest  greatly  increased.  We  admire  the  beauty 
and  minute  perfection  of  microscopic  life ;  we  are  awe-struck  when  we  think 
of  Leviathan,  that  on  the  deep 

Btretcht  like  a  promontory  sleeps  or  swims 

And  seems  a  moving  land,  and  at  his  g^ls 

Draws  in  and  at  his  trunk  spouts  out  a  sea. 
But  while  the  first  feeling  is  a  delight  of  modem  science,  there  has  hung  in 
all  ages  a  halo  of  romance  around  the  giants  of  the  sea.  Not  only  have 
sailors  given  free  rein  to  fancy  on  the  subject  of  whales,  their  power  and 
speed,  their  bellowings  and  '  breachings '  when  they  spring  clear  out  of  the 
water,  and  told  endless  legends  about  their  congeners,  the  Manatee  and  the 
Dug^ng,  which  literally  *  graze  the  sea-weed  their  pasture,'  and  are  truly  the 
cows  of  the  sea,  rather  than  the  mermaids  of  old  story ;  but  science  herself 
has  had  her  sedateness  sorely  tried  to  set  at  rest  the  innumerable  incongruities 
suggested  by  the  Cetacea,  and  in  the  scantiness  of  accurate  information  to 
dispel  the  false  theories  about  them. 

How  can  there  be  creatures  inhabiting  the  ocean,  far  above  the  fishes  in 
the  scale  of  creation,  viviparous  instead  of  spawning ;  warm  blooded  and 
therefore  breathing  atmospheric  air  not  by  gills,  pace  Milton,  but  by  lungs ; 
capable  of  being  drowned,  yet  able  to  remain  for  upwards  of  an  hour  at  depths 
where  the  pressure  of  the  superincumbent  water  is  almost  iiresistible ;  with 
all  the  attributes  of  the  Mamalia  both  in  habits  and  structuie,  yet  at  home 
in  the  waters  of  Arctic  or  tropical  Seas,  and  suited  for  such  apparently 
adverse  conditions  ? 

Mr.  Wood  in  his  interesting  lecture,  the  third  he  has  delivered  here, 
showed  us  by  help  of  his  inimitable  diagrams  with  coloured  chalks  and 
canvass,  how  simply  and  beautifully  this  problem  has  been  solved  in  all  the 
whale  tribe.  This  is  a  larger  class  than  is  generally  supposed,  containing 
the  Dolphins  and  Porpoises,  the  Narwhals  or  Sea-UnicomB,  the  herbivorous 
DngongSi  and  above  all  the  two  prominent  species  of  whale,  the  Cachalot 
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or  Spermaceti  Whale  and  the  BalsBna  or  Whalebone-prodncing  Whale. 
Seals  and  Walruses  are  also  Mammals,  but  belong  to  the  amphibions  class, 
and  take  a  higher  rank. 

The  Sperm-whale  is  not  an  animal  of  artistic  proportions,  or  to  be 
meddled  with  on  inductire  principles.  Its  head  is  nearly  one-third  of  its 
whole  body  in  size ;  the  lower  jaw  small  in  comparison  and  covered  with 
teeth,  for  catching  and  cmshing  against  the  grooves  into  which  they  play, 
the  cuttle-fish  and  other  slippery  customers  which  their  owner  loves :  the 
eye  is  small,  placed  not  on  man's  but  on  Nature's  principles  of  beauty, 
behind  the  mouth  and  slightly  above  it ;  the  ear  is  just  large  enough  to 
admit  a  knitting-needle,  and  yet  none  too  small  for  hearing  in  such  a  dense 
conducting  medium  as  water ;  the  skeleton  consists  of  skull,  a  column  of 
nearly  60  vertebrss  and  ribs  enclosing  the  cavity  of  the  heart  and  lungs ;  it 
appears  small  in  proportion  to  the  creature's  bulk,  and  lies  low  entirely 
beneath  the  water-line,  rendering  it  almoBt  impossible  for  man  to  wound  the 
vital  organs.  The  leg^  are  wanting,  except  the  rudimentary  bones  of  the 
pelvis;  the  'flippers'  are  but  modified  forelimbs,  exactly  corresponding 
to  our  arms  and  hands  in  the  details  of  their  anatomy;  the  tail  is  a 
powerful  instrument  of  propulsion,  set  horizontally  to  the  axis  of  the  body. 
But  more  curious  still  are  the  nostrils  or  blowholes,  the  position  and  number 
of  which  serve  to  distinguish  different  species.  The  Manatee  has  a  snout 
with  nostrils  of  the  usual  type ;  some  species  have  a  single  blowhole : 
but  the  larger  Cete  have  two  apertures  situated  more  or  less  forwards  on 
the  surface  of  the  head.  A  passage  communicates  with  the  lungs,  provided 
with  peculiar  bag  shaped  valves  to  prevent  the  forcible  ingress  of  the  water 
at  great  depths,  similar  to  those  in  the  throat  of  crocodiles.  The  ear 
passages  also  open  into  them,  so  that  they  afford  means  of  both  hearing  and 
respiration.  Clouds  of  mucous  vapour,  probably  often  mingled  with  sea 
water,  which  instead  of  assuming  the  conventional  likeness  to  fountains,  too 
surely  reveal  to  a  practised  eye  the  species  of  whale  according  to  the  shape 
they  assume,  are  forced  out  of  the  lungs  high  into  the  air,  when  the  animal 
is  busy  storing  his  '  sanguinary  reservoirs '  with  aerated  blood,  sufficient  to 
enable  it  to  undergo  long  submersion.  These  reservoirs  are  a  marvellous 
provision  of  nature,  a  network  of  closely  packed  blood  vessels,  whose 
capacity  may  be  estimated  by  the  fact  that  an  unwary  inquirer  was  once 
nearly  suffocated  by  slipping  into  a  Whale's  aorta,  a  section  of  which 
resembles  a  large  hoop. 

Still  more  marvellous  perhaps  are  the  means  of  protection  against  oold 
and  pressure.  In  the  obvious  unsuitability  of  hair  or  fat,  the  whole  surface 
of  the  body  is  padded  with  an  underlying  layer  of  elastic  oil  containing  cells, 
the  blubber  so  valuable  to  man,  which  is  from  a  foot  to  eighteen  inches 
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thick  aooording  to  the  specieB.  And  the  head  is  not  only  shielded  by  a 
buffer  of  cartilage  in  caae  of  rongh  contact  with  icebergs,  bat  owes  the 
bonyanoy  which  prevents  the  swamping  of  air  passages  to  an  enormons 
cavity  contaming  a  liqnid  blanket  of  sperm  oil,  which  is  dipped  np  as  firom 
a  literal  welL  Spermaceti  is  used  in  medicine,  and  also  provides  a  material 
for  the  mannfactnre  of  candles  equal  to  wax.  Ambergris,  another  valuable 
whale  product,  is  found  in  varying  quantities  in  the  intestines,  and  is  even 
thought  to  be  a  morbid  symptom. 

The  appetites  of  these  creatures  must  be  considerable,  when  we  read 
that  a  man  might  easily  descend  the  gullet  of  a  spermaceti  whale. 

The  baleen-whale  has  only  a  small  gullet,  but  it  makes  up  for  this  by 
the  possession  of  a  mouth  which  will  engulf  a  ship's  jollyboat  full  of  men. 
These  creatures  inhabit  the  North  Arctic  seas,  while  the. cachalot  is  now 
generally  confined  to  Southern  waters.  It  is  mainly  in  the  shape  of  the 
head,  and  the  character  of  the  teeth  and  therefore  of  the  food,  that  the  two 
species  differ.  The  Northern  Whale  feeds  on  minute  molluscs  and  meduso, 
which  it  catches  by  aid  of  its  extraordinary  sieve-like  teeth,  or  plates  of 
so-called  Whale-bone  or  baleen.  It  dashes  open-mouthed  through  acres  of 
its  prey.  These  plates,  armed  with  stiff  hairs  and  many  feet  in  length,  while 
letting  the  water  pass,  detain  every  victim  to  be  swept  downwards  by  the 
action  of  the  tongue. 

The  whale  fishery  is  attended  by  great  dangers,  but  is  very  remunerative^ 
the  value  of  the  products  of  one  Whale  amounting  to  many  hundred  pounds. 
Were  it  not  for  the  necessity  of  rising  to  take  in  air,  a  lengthy  and  noisy 
process,  man  could  hardly  kill  these  creatures.  The  harpoon  is  but  a  pin. 
which  administers  a  harmless  prick,  and  a  crafty  whale  which  has  onoe 
escaped  never  makes  the  mistake  of  diving,  but  bolts  and  is  soon  only  a 
memory.  Savages  cannot  kill  them :  the  possession  of  a  whale's  tooth  is  a 
eoBua  heUi  among  barbarous  and  vain  potentates.  When  exhausted  however 
by  submersion  they  roll  over  on  their  sides  and  expose  their  vulnerable  parts. 
It  is  hard  to  realise  their  size.  A  great  whaJe-killer,  who  had  slain  over  800, 
found  none  of  them  exceeding  60  feet  in  length,  and  it  is  feared  that  their 
size  and  numbers  are  fast  decreasing,  but  they  have  been  known  to  reach  90 
feet,  and  certain  species  of  rorqual  even  120  feet.  No  one  who  saw  it  will 
forget  the  lecturer's  sailor  drawn  to  scale,  a  veritable  pigmy,  or  Gulliver  in 
Brobdignag. 

There  are  many  points  of  which  the  lecturer  spoke  which  we  would 
fain  recount.  It  is  a  treat  to  recall  the  minute  knowledge  and  graphic  hand, 
to  which  the  Natural  History  Society  is  so  much  indebted.  It  is  only  sad 
to  feel  that  even  when  whales  are  being  discussed  there  is  a  period  of  the 
evening  when  it  is  impossible  to  resist  the  daims  of  sleepy  nature,  and  on 
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learning  that  the  subjeot  was  not  half  concluded  we  wished  in  preference  to 
more  jnst  then,  to  attend  spirit-like  at  some  future  lecture  soon  to  be  giren 
bejond  the  Atlantic,  where  we  wish  Mr.  Wood  fall  reward  for  his  enthusiasm 
in  spreading  the  knowledge  of  these  ocean  monsters. 

F. 
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THE   ROCK  POOLS   OF   DEVONSHIRE. 
BY  DR.  HUDSON,  Saturday,  Novembbe  3rd. 


/  Stores  of  ignorance,'  in  words  that  Dr.  Hudson  quoted,  are  indeed  a 
possession  of  which  we  can  all  claim  a  very  ample  share ;  but  few  of  his  large 
audience  on  Saturday  last,  can  have  listened  to  his  interesting  description  of 
the  fantastic  creatures  that  inhabit  the  rock-sheltered  pools  along  our  coasts, 
and  seen  in  his  striking  and  original  illustrations  their  weird  forms  and 
marvellous  colouring,  without  feeling  that  his  private  stock  of  that  commodity 
was  unpleasantly  large.  Walter  Bagehot  has  said  in  his  Studies — and  it  is  a 
charge  often  laid  at  the  door  of  Natural  History — that  scientific  people  are 
commonly  dull  people,  devoid  of  broad  human  interests,  men  of  limited 
sympathies  and  engrossed  in  rather  uncanny  pursuits  into  which  few  can 
follow  them.  This  feeling  is  at  the  root  of  all  thoughtless  contempt  for 
scientific  tastes,  and  evidence  may  doubtless  be  found  to  support  the  fact.  But 
those  who  have  once  felt  the  absorbing  interest  of  a  study  of  Nature,  will  be 
greatly  pained  thereby,  and  should  anyone  in  a  spirit  of  athletic  pity  wonder 
at  the  cause  of  this,  he  will  scarely  continue  so  to  do  after  hearing  Dr.  Hudson's 
lecture,  unless  he  be  not  only  placidly  content  with  his  own  stock-in-trade,  but 
also  affects  to  despise  in  others  all  discontent  with  theirs. 

The  lecturer  began  by  introducing  his  hearers  to  a  rock-pool,  such  as  we 
may  see  in  hundreds  at  Hfracombe,  or  Bude,  tenanted  by  myriads  of  strange 
beings,  and  clothed  in  many  cases  down  to  dark  blue  depths  with  a  magical 
forest  of  sea  weeds  and  coral-like  growths.  It  would  be  impossible  to  describe 
one  tithe  of  their  wonders,  and  as  we  gazed  on  a  long  series  of  such  choice 
beauties  as  Dr.  Hudson  selected  to  describe,  we  felt  how  little  of  the  lecture 
oould  be  reproduced  in  a  short  article  for  the  benefit  of  our  readers.  Its  main 
subject  was  the  interesting  group  of  the  Polypes.  These  strange  creatures 
belong  to  two  widely  different  orders.  There  are  some  which  exhibit  a 
high  stage  of  development,  and  in  whose  internal  structure  a  considerable 
differentiation  of  organs  is  visible,  resembling  that  of  the  large  order  of  Molluscs. 
These  are  the  Polyzoa,  so  called  from  their  tendency  to  form  clusters  or 
colonies  of  different  kinds,  composed  of  great  numbers  of  separate  homy 
sheaths  or  cells,  each  containing  a  distinct  individual,  but  cither  united  at 
their  bases,  from  which  they  spring  by  a  process  of  budding,  or  connected 
together  by  a  creeping  stem,  which  supplies  them  with  a  corporate  life,  and 
often  assumes  a  beautiful  tree-like  structure,  on  which  the  units  stand  like 
veritable  marine  flowers.  There  are  also  the  Zoophytes  proper,  though  the 
name  has  been  given  to  all  the  group,  which  exhibit  a  similar  love  of  colonization, 
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but  which,  as  in  the  common  fresh  water  Hydra,  present  a  far  lower  type  of 
structure,  and  are  not  above  being  subdivided,  cut  in  pieces,  or  eren  turned 
inside  out,  without  apparently  suffering  in  the  least  therefrom,  even  condescend- 
ing to  multiply  indefinitely  in  the  process.  Some  of  these  latter  inhabit 
beautiful  transparent  cases,  from  which  they  thrust  ont  their  ring  of  whirling 
tentacles  ready  to  catch  and  doTour  any  unhappy  yictim.  Nor  is  there  any 
escape.  These  fleshy  arms  are  thickly  studded  with  little  warts  each  contain- 
ing a  deadly  dart,  which  readily  pierces  any  soft  body,  and  seems  to  paralyse 
all  further  action.  They  can  even  pierce  the  human  skin,  as  any  one  knows 
who  has  ever  taken  a  dip  amongst  a  shoal  of  Jelly  fish,  creatures  similarly 
proTided.  In  the  higher  group  these  tentacles  are  clothed  with  delicate  cilia 
or  hairs  which  ever  swaying  to  and  fro  maintain  a  constant  current  in  the 
water,  and  bring  the  prize  unfailingly  within  the  animal's  grasp.  Several 
species  possess  also  a  strange  appendage,  the  peculiar  form  of  which  gives  its 
name  to  the  Bird's  Ilead  Coralliane.  Imagine  a  delicate  arborescent  growth, 
studded  along  its  branches  with  innumerable  flowers,  which  as  they  expand 
their  blossom  of  tentacles,  present  just  beneath  these  an  organ  like  nothing 
but  an  aquiline  bird's  head,  which  keeps  snapping  and  working  its  beak,  often 
grasping  its  neighbour  in  default  of  something  better.  The  object  of  this 
strange  provision  is  uncertain  ;  but  it  has  been  thought  to  bo  of  use  in  seizing 
marine  animals,  whose  decay  may  attrack  the  swarms  of  animalculse  on  which 
the  ]X)1ype  loves  to  feed.  Another  strange  sight,  not  commonly  seen  however 
is  a  kind  of  parasite — for  even  Polypes  are  not  exempt — Coryne  by  name, 
where  the  principle  of  division  of  labour  is  apparently — for  it  is  not  certain — 
carried  to  its  ultimate  limits.  Wheeling  and  playing  about  on  the  tube  to 
which  they  are  attached  are  bodies  of  two  distinct  forms,  and  while  one  division 
catches  the  needful  prey,  the  other  kindly  monopolises  the  consumption  there- 
of, digestion  by  proxy  being  thus  amicably  arranged. 

It  would  take  far  too  much  space  to  speak  of  the  Sea  Slugs,  their  voracious 
habits  but  neither  repulsive  nor  ungainly  forms,  and  their  strange  combination 
of  liver  and  lungs  in  festoons  attached  around  their  bodies,  or  of  the  beautiful 
Rosy  Featherstar  and  its  delicate  arms  ;  or  again  of  the  Cydippe,  resembling 
a  globe  of  prismatic  colours,  paddling  through  the  water  with  its  long  spiral 
filaments.  But  we  must  not  omit  a  word  on  the  Medusas.  The  common  jelly 
fish  is  but  one  out  of  countless  hosts  of  these  creatures,  inhabiting  the  ocean 
in  all  f  urms  and  sizes.  They  were  long  thought  to  be  distinct  organisms. 
They  have  been  proved,  however,  to  be  but  stages  in  the  life  history  of  one 
organism,  very  much  as  the  caterpillar  and  chrysalis  are  but  stages  in  the  life 
history  of  the  butterfly.  Volumes  might  be  written  on  the  mode  of  reprodno* 
tio9  of  the  Polypes,  but  they  exhibit  in  many  instances  the  strange  phenomenon 
known  as  the  Alternation  of  Generations.    Either  by  a  process  of  budding  or 
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in  seperate  cells  the  germs  of  the  future  Poljpidom  are  developed. 
But  these  generally  issue  not  as  true  PolypeSi  but  as  free  swimming 
Medusae,  or  bell-shaped  creatures  roaming  at  large  and  armed  with  tentacles 
for  catching  their  prey.  These  Meduss  in  turn  lay  eggs,  and  these  grow  into 
the  Polype  colonies :  so  the  mother  is  like  her  sister  or  her  granddaughter, 
but  the  daughter  is  totally  unlike  its  parent.  We  hare  not  done  more  than 
touch  upon  much  that  the  lecturer  told  his  hearers. 

The  charm  of  Dr.  Hudson's  lectures  is  that  he  tells  us  what  he  has  seen 
himself.  He  strips  the  subject  as  far  as  possible  of  all  technicalities,  and  g^Tes 
his  audience  pictures  and  descriptions  of  scenes  that  havd  afforded  him  infinite 
pleasure  in  the  pursuits  of  leisure  hours.  We  must  not  suppose,  when  he 
invites  us  to  try  to  taste  of  the  same  fountain,  that  it  is  all  as  deb'ghtful  and 
easy  as  when  we  sit  and  listen  to  him.  Nothing  is  ever  achieved  withont 
steady  work,  and  in  science  especially  to  make  a  start  is  the  hardest  thing. 
But  this  is  half  the  battle,  and  as  in  few  other  things  success  is  certain  in  pro- 
portion to  the  trouble  taken.  If  only  the  lecturer  could  have  transported  his 
audience  direct  to  the  side  of  some  marine  treasure-house  at  Ilfracombe,  we 
are  afraid  the  denisens  thereof  would  have  had  a  poor  time  of  it.  Withont 
Dr.  Hudson  we  feel  they  are  most  likely  to  get  oft  scot  free,  but  let  us  hope  at 
least  that  he  has  done  them  a  very  bad  turn,  and  that  when  next  summer 
comes  round,  not  a  few  will  be  curious  enough  to  dip  into  the  mysteries  of 
some  sea-washed  pool,  and  having  begun  will  repeat  the  process. 

r. 
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MANUSCRIPTS, 

THEIE  KINDS  AND  PROPER  USB. 

A  PAPER 
Bead  before  the  M.C.N.H.S.  on  Nov.   15th,  1883,  by  F.  Madas,  M.A.,   a 
Sub-librarian  of    the  Bodleian  Library,  late  Fellow  of  Brasenose  College, 
Oxford,  an  Old  Marlburian. 


The  subject  of  Manuscripts  is  not  one  of  which  the  importance  has 
passed  by.  We  who  live  in  the  XlXth  century  are  apt  to  forget  that  printing 
is  comparatively  a  modem  invention.  The  first  book  printed  with  moveable 
types  cannot  be  assigned  to  an  earlier  date  than  1450  a.I).  *•  so  that  for  every 
record  made  before  that  date,  whether  of  history,  literature  or  science,  we  are 
solely  dependent  on  manuscripts  or  inscriptions.  In  other  words  the  record 
of  all  the  masterpieces  which  the  world  had  produced  before  the  middle  of 
the  XVth  century  has  been  transmitted  to  us  by  the  pens  of  copyists,  some- 
times ignorant  and  inaccurate  men  and  in  all  cases  subject  to  the  peculiar 
kinds  of  error  which  affect  work  done  by  human  hands  and  not  by  machinery. 
If  in  addition  it  can  bo  shown  that  the  study  of  Manuscripts  is  no  simple 
matter,  to  be  mastered  by  a  light  effort,  but  one  in  which  there  is  need  of 
learning  and  skill  and  above  all  of  judgment — then  there  is  nothing  wanting  to 
establish  the  claims  of  the  enquiiy  on  our  attention. 

The  class  of  record  included  under  the  term  Manuscript  is  not  quite  so 
easy  to  define  as  might  be  thought.  The  strict  meaning  of  the  term — manu- 
scriptum — "  what  is  written  by  hand,"  does  not  appear  ambiguous ;  and  most 
of  us  would  agree  in  marking  off  as  outside  our  scope  all  writing  that  is 
graven  on  stone  (inscriptions)  or  cut  in  wood  (carvings  of  any  kind)  or 
stamped  in  clay  (as  are  the  baked  tablets  of  Babylonia).  Yet  some 
authorities  use  the  word  Manuscript  loosely  to  include  some  or  all  of  these, 
and  it  is  also  the  fact  that  the  science  which  specially  treats  of  the  decipher- 
ment of  manuscripts — namely  Palaeography — finds  similar  material  in  these 
other  kinds  of  writing :  but  at  any  rate  there  need  not  be  any  ambiguity  in 
our  naiTower  usage  of  the  term  this  evening,  as  comprising  ordinary  written 
record. 

The  plan  which  it  is  proposed  to  adopt  will  divide  this  paper  into  two 
parts  :  in  the  first  we  shall  take  a  full  description  of  one  particular  MS  and 
examine  closely  certain  parts  of  that  description,  by  this  means  considering 
in  torn  the  chief  external  points  of  the  book.    In  the  second  part  we  can 
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touch  on  the  errors  and  defects  which  we  find— it  may  be  said  necesBarilj" 
in  all  records  copied  by  hand.  And  to  make  the  matter  clearer  we  will 
treat  these  errors  in  direct  connexion  with  particular  cases  of  them. 

Let  us  take  the  description  which  is  given  on  the  printed  paper  which 
has  been  distributed  (see  Appendix  to  this  paper) :  and — in  deference  to 
long  usage  in  these  matters — let  us  consider  the  Latin  form,  of  which  the 
English  is  a  translation. 

Even  the  first  word  may  occupy  us  a  while  :  for  if  we  take  the  common 
Latin  words  which  can  signify  a  book  in  a  particular  order — liber,  codem, 
memhranaj  papyruSy  and  eharta — we  obtain  a  list,  probably  in  chronological  line, 
of  the  chief  substances  which  mankind  has  used  to  write  on.  Liber  ia  the 
inner  bark  of  a  tree,  and  on  this  soft  substance  we  may  conclude  that  in 
prehistoric  times  letters  or  symbols  were  scratched  with  some  pointed  piece 
of  metal  or  even,  it  may  bo,  written  by  the  use  of  paint  or  ink.  The  next 
word  codes  or  caudex  means  properly  the  trunk  of  a  tree — which  is  not  a 
very  promising  writing  material.  But  its  derived  meaning  is  a  collection  of 
small  boards  of  sawn  wood  fastened  together,  recalling  us  to  a  time  when 
letters  were  scratched  on  a  film  of  wax  spread  over  the  surface  of  these 
tablets  of  wood.  Our  word  "  code  "  shows  that  these  tablets  were  regarded 
as  the  most  durable  material  on  which  to  write  the  unchangeable  laws  or 
code  of  a  community.  Pa/; j/rizw,  our  word  "paper"  but  not  our  substance 
paper,  is,  as  every  one  is  aware,  an  Egyptian  reed  plant,  the  inner  coatings 
of  which  readily  take  ink.  This  plant  was  unfortunately  plentiful  and  easily 
prepared,  but  is  a  most  treacherous  material,  becoming  fragile  when 
thoroughly  dried  by  the  lapse  of  years  and  often  making  the  modem 
palaeographer  despair  as  ho  contemplates  a  mass  of  dry  fragments,  covered 
indeed  with  precious  marks  and  letters  if  they  could  only  be  joined  together, 
but  as  they  lie  before  him  resembling  a  broken  heap  of  withered  leaves.  In 
complete  contrast  to  this  is  the  substance  on  which  almost  all  onr  most 
precious  Manuscripts  are  written,*  memhrana  or  parchment,  which  is  simply 
the  skin  of  animals  dressed  and  rubbed  smooth  with  pumice  stone. 
Unluckily  parchment,  and  much  more  vellum,  has  always  been  infrequent 
and  expensive.  Last  comes  the  word  eharta  the  paper  of  modem  times, 
formed  at  first  from  cotton  but  now  from  linen  rags. 

In  octavo  again  is  not  a  quite  simple  phrase:  for  it  has  a  different 
meaning,  when  applied  to  a  manuscript  or  early  printed  book,  from  the 
modem  one.  We  still  speak  of  a  folio  or  folio  book,  a  quarto,  an  octavo  and 
a  duodecimo :  after  that  indeed  our  Latinity  fails  us,  and  we  speak  in  a 
sadly  unscientific  way  of  a  16mo,  24:mo  and  48mo.  But  by  all  these  we 
simply  indicate  sizCf  disregarding  the  real  meaning  Of  the  words  which  have 
no  necessary  connexion  with  size  at  all.    The  best  way  to  understand  the 
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terms  is  to  take  anj  ordinary  book  and  tnm  over  the  leaves  until  we  find 
one  where  a  thread  rnns  down  the  page  in  the  extreme  inner  margin.  Mark 
the  page  and  turn  orer  the  leaves  again  nntil  you  find  the  next  thread, 
usually  an  interval  of  eight  leaves  (sixteen  pages),  in  which  case  the  book 
is  an  octavo.  Now  each  thread  marks  the  middle  point  of  what  is  called  a 
gathering  or  sheet,  and  of  course  the  half-way  point  between  the  threads 
marks  the  place  at  which  one  gathering  ends  and  another  begins.  But  we 
are  not  entirely  left  to  this  calculation  in  order  to  detect  the  limits  of  the 
gfathering  *.  for  on  the  lower  margin  of  the  first  page  of  each  one  you  will 
find  a  small  letter  of  the  alphabet  ^vhich  helps  the  binder  to  arrange  the 
book.  If  you  were  boldly  to  cut  to  pieces  the  book  with  a  knife  at  the  end 
of  each  gathering,  you  would  find  the  volume  made  up  of  a  number  of 
separate  gatherings,  each  as  a  rule  containing  sixteen  pages.  If  the  book  has 
the  pages  v/ncut  you  can  unfold  each  of  those  divisions  into  one  large  sheet 
with  the  pages  thus  distributed : — 

On  one  side.  On  the  other. 
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The  book  is  called  strictly  an  octavo  when  the  whole  sheet  is  folded  (as 
above)  to  form  eight  leaves,  a  qvario  when  it  forms  four  leaves  (eight  pages), 
and  a  folio  when  it  forms  two  leaves  only.  These  are  the  only  proper 
meanings  of  the  terms,  and  you  see  that  they  have  reference  only  to  the 
folding  and  not  to  the  siae  of  the  sheet.  But  as  it  was  convenient  to  have 
the  whole  unfolded  sheet  of  one  standard  size,  the  early  octavos  in  size  are 
generally  octavos  also  in  folding,  and  only  in  the  last  two  centuries  has  there 
been  a  disregard  of  the  proper  uses  of  the  terms.  We  come  back  therefore 
to  the  fact  with  which  I  began,  that  the  words  octavo,  quarto  and  tho 
like  iiotv  indicate  size  only,  but  in  reference  to  manuscripts  indicate  the  way 
in  which  the  sheets  which  form  the  volume  are  folded  into  gatherings. 

Let  me  now  show  one  use  of  these  facts.  It  is  nothing  less  than  this  : 
you  may  tear  a  parchment  MS.  almost  to  pieces,  separating  nearly  every  leaf 
and  destroying  some  of  them :  and  yet  that  MS.  can  in  many  cases  be  put 
together  again  by  an  almost  mechanical  process.  Let  mo  explain.  Ton  must 
bei^r  in  mind  what  has  been  said  about  the  formation  of  gatherings,  and  also 
this  additional  fact,  that  while  paper  is  usually  the  same  on  both  sided, 
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parchment,  on  which  as  I  have  said  our  most  valuable  MSS.  are  written,  is  not. 
The  skin  of  which  parchment  is  made  even  after  rubbing  and  scraping  is 
alwajns  darker  and  rougher  on  the  outside  where  the  hair  of  the  animal  has 
been,  and  lighter  and  smoother  on  the  inside.  Again  sheets  of  rellum  differ 
greatlj  from  each  other  in  colour  and  fineness.  Now  suppose  a  gathering  of 
MS.  has  been  injured  and  separated  into  single  leaves :  if  you  put  together 
all  the  above  considerations  and  use  your  ingenuity  you  will  be  able  to  do  a 
great  deal  towards  placing  all  the  leaves  in  their  right  order. 

Foliorum  130.  This  requires  no  explanation,  and  only  the  remark  that 
MSS.  are  by  usage  not  paged  but  foliated,  that  is  to  say  numbered  on  each  leaf 
only.    Of  course  a  book  has  twice  as  many  pages  as  leaves. 

Daie  of  the  M8.  The  settlement  of  the  date  of  a  MS.  from  a  simple  con- 
sideration of  the  volume  itself  is  the  great  test  of  the  skill  of  a 
palsBOgrapher.  Very  few  MSS.  it  must  be  remembered  bear  any  record 
whatever  of  their  writer,  place  of  production,  or  date.  Men  like  Mr. 
Maunde  Thompson  of  the  British  Museum  or  the  late  Mr.  Coze  of  the 
Bodleian  could  in  five  minutes  from  simple  inspection  assign  any  MS. 
later  than  1000  a.d.  to  a  specific  period  of  20  years,  and  earlier  ones  to 
"  within  25  years  "  of  a  given  date. 

The  principles  which  settle  a  date  are  rather  of  interest  than  importance 
to  my  present  audience,  but  as  they  throw  light  on  the  kinds  and  uses  of 
codexes  and  belong  to  a  kind  of  secret  art  it  may  be  interesting  to  mention 
a  few. 

A  paJsBOgrapher  wich  an  unknown  MS.  before  him  will  consider  first  the 
character  of  the  writing  itself,  then  the  paintings  and  ornamentation,  and 
lastly  the  external  form  and  make  of  the  volume.  Of  course  the  subject  of 
the  record  may  itself  give  a  clue :  a  MS.  of  Dante  will  not  be  earlier  than 
about  1300. 

As  to  the  writing — there  is  a  great  division  into  two  kinds.  If  a  book 
is  written  entirely  with  capital  letters  (known  as  uncial  writing)  it  will  date 
from  before  900  a.d.  :  if  it  is  written  in  a  flowing  hand  in  which  the  letters 
run  into  each  other  as  in  all  modem  handwriting  fcurttive  as  it  is  called), 
it  will  be  later  than  800  a.d.  Again  take  a  Greek  MS. :  if  the  breathings 
(rough  or  smooth)  be  always  formed  of  two  straight  lines  meeting  in  a 
point,  the  writing  is  earlier  than  1100  a.d.  :  if,  as  now,  the  breathings  are 
throughout  denoted  by  rounded  comma-like  curves,  it  is  later  than  1200.  In 
general  the  more  simple,  upright  and  unabbreviated  the  writing  is,  the 
earlier  is  its  date.  With  respect  to  the  paintings  and  ornamentation  of  a 
book,  each  country  and  each  century,  it  may  be  said,  have  their  characteris- 
tics :  and  besides  the  important  distinctions  of  style,  the  manner  of  depicting 
the  human  face,  the  use  of  perspective,  the  blending  of  particular  colours 
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and  raoh  Eke,  it  is  possible  to  lay  down  piirely  empirioal  rules*  such  as  that 
if  there  be  a  large  initial  letter  entirely  of  g^en  it  is  earlier  than  1800  ▲.D.» 
and  if  there  be  rows  of  small  dots  surrounding  an  outline  it  is  early  Irish 
work.  Still  artists  and  scribes  are  not  peculiarly  exempt  from  eccentricities, 
and  it  is  only  by  a  oonyergenoe  of  sereral  considerations  that  we  can  with 
confidence  assign  a  special  date  in  these  enquiries. 

The  second  part  of  this  paper  is  concerned  with  the  right  use  of 
manitscripts.  That  there  is  a  right  and  a  wrong  use  is  due  to  the  fact  that  no 
manuscript  exists  which  is  free  from  depravation.  At  first  thought  one  may 
not  see  the  difficulties  which  arise  in  the  transmission  of  documents  to 
modem  times.  Let  us  try  to  realize  the  state  of  the  case.  When  Virgil,  or 
rather  Yarius  and  Tuoca,  issued  the  ^neid,  it  was  in  the  form  of  a  single 
written  Yolume  representingfaithf  ully  what  the  author  intended  to  make  public. 
This  would  of  course  be  copied  for  the  sake  of  friends  and  those  who  wished 
to  buy  the  poem,  and  these  copies,  as  they  became  worn,  would  be  again 
copied,  until  we  come  to  some  of  the  MSS.  which  still  exist  and  can  be  seen 
and  collated  in  our  great  libraries.  Why  then  should  we  hesitate  and  doubt 
about  what  ancient  authors  wrote  P  Why  should  so  much  of  the  time  of  our 
scholars  be  occupied  with  what  is  called  textual  criticism  P  One  consideration 
may  precede  the  twofold  answer  to  'these  questions :  namely,  that  in  many 
cases  the  difficulties  connected  with  the  text,  and  their  importance,  are 
greatly  exaggerated,  the  points  in  dispute  affecting  perhaps  one  in  one 
thousand  words,  so  that  for  all  practical  purposes  of  literature  and  science  we 
have  what  the  authors  wrote.  When  John  Mill  brought  out  his  great  edition 
of  the  0reek  New  Testament  in  1707  with  many  thousand  variants  from  the 
tezty  which  he  had  found  in  his  MSS.,  sceptics  used  it  as  an  argoment  that 
the  whole  New  Testament  was  untrustworthy  in  consequence  of  the  number 
of  variations.  The  real  result  of  this  comparison  of  varying  testimony  has 
been,  as  every  one  is  aware,  to  make  the  sacred  text  doubly  and  trebly  secure. 
But  two  reasoDS  can  fairly  be  given  for  the  existence  of  textual  difficulties : 
first  that  the  great  catastrophes  of  history — ^suoh  as  the  burning  of  the 
Alexandrian  Library,  the  invasions  of  the  nations  which  overthrew  the 
Boman  Empire,  and  the  taking  of  Constantinople  by  the  Tnrks— account  for 
the  entire  disappearance  of  many  great  works  and  the  hopeless  mutilation  of 
many  more,  so  that  we  have  to  piece  together  scattered  quotations  and 
references:  while  lesser  accidents  have  contributed  in  their  degree  to. the 
same  result.  Bnt  by  far  the  most  important  reason  is  that  man  is  not, 
cannot  be,  and  will  not  be  a  machine :  he  insists  consciously  or  unconsciously 
on  asserting  his  freewill,  as  well  in  his  more  mechanical  work,  such  as 
copying  records,  as  in  the  sphere  of  conduct  or  thought.  Wherever  human 
work  is,  there  will  be  an  element  of  caprice  and  accident,  the  unaccountable 
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and  the  moalonlable.  We  mayremember  the  ease  of  the  poor  Ghesi  aatoniaioik— 
that  perfect  piece  of  zDeohanism  as  was  supposed,  which  played  Chess  with 
the  precision  of  clockwork.  Everything  depended  on  the  boy  inside  acting 
like  clockwork,  slowly  silently  and  mechanically,  so  that  no  one  should 
suspect  his  presence.  Alas !  Naturam  ezpellas  f urea  tamen  usque  recurret. 
Borne  ohuckle-h6aded  wit  formed  the  idea  of  scattering  some  pepper  over  the 
machine — ^the  result  of  which  was  a  portentous  sneeze  from  its  inmost  depths ! 
The  fact  which  concerns  us  is  simply  this,  that  no  scribe  has  ever  copied  a 
document  of  considerable  length  without  some  distinct  depravation.  If  .any  of  the 
School  here  present  really  doubts  it,  I  should  like  to  set  him  an  imposition  of 
a  hundred  lines,  to  write  out.  I'm  not  at  all  sure  that  he  would  do  them,  but  if 
he  did,  I  would  engage  to  find  at  least  ten  errors  in  his  transcript,  ten  points 
in  which  he  has  made  his  author  say  something  which  he  did  not  say. 

What  will  now  be  attempted  is  a  classification  of  these  errors,  not  only 
according  to  the  immediate  causes  of  them  (the  first  part  of  the  printed 
paper)  but  according  to  the  method  of  correcting  them  (the  second  part). 
And  some  examples  will  be  g^ven  from  the  text  of  YirgQ.  It  may  be 
mentioned  that  the  two  books  which  are  so  well  attested  by  numerous  and 
correct  MSS.  that  they  stand  alone  among  ancient  books  as  requiring 
no  conjectural  emendation,  are  the  .  New  Testament  and  the  ^neid 
of  Virgil.  If  the  latter  can  afford  us  examples  of  every  kind  of  error  we  can 
imagine  in  what  state  less  favoured  authors  are.  The  aim  of  a  scholar  in 
his  use  of  manuscripts  is,  in  brief,  to  undo  all  the  injury  done  by  human  errors 
and  to  reconstruct  what  the  author  originally  wrote. 

[The  following  scheme  of  principles  and  examples  was  explained  and 
expanded  by  the  lecturer :  but  any  good  commentary  on  Virgil  will  make  it 
sufficiently  clear.  It  must  be  understood  that  the  examples  are  introduced  to 
ilhistrate  some  one  principle :  no  attempt  is  made  to  show  how  the  application  of 
several  principles  to  one  example  may  modify  the  result  of  applying  a  single 
principle  to  it.  The  lecturer  expressed  his  belief  that  in  II.  5  (example) 
traicit,  i  would  account  for  all  the  variants]. 

MANUSCBIPTS. 
I.    CLASSIFICATION  OF  SOURCES  OF  EBBOB  IN  TBANSCBIPTION 

(Chiefly  from  Hammond). 

A.  UneoMciom, 

1.  Erron  of  sight. 

2.  „        „  hearing. 
8.        I,       „  memory. 

B.  0<mfc«otts. 

1.    Inoorporation  of  maigmal  gloflses,  or  of  varioiui  readings. 
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2.  Oorreotioii  of  apparent  difficultieB,  aaoh  as  unuBual  fonns  and 

expresdonB,  oontradiotionB,  or  incomplete  quotations. 

3.  Deliberate  falsification,    snch  as  a  change  of  the  text  for 

dogmatic  reasons. 
II.    CLASSIFICATION   OF    THE    PBINOIPLES   ON  WHICH    TBAN- 
SCBIPTIONAL  EBBOBS  ABE  COBBECTEB  ("  Canons  of  Critidsm" : 
chiefly  from  Ghriesbach). 

1.  Brevior  lectio  praeferenda  est  yerbosiori. 

2.  DifficiUima  et   obscurior   lectio   anteponenda  est   pleniori   et 
eztrioatiori  quoad  lihrarios, 

3.  Locutiones  minns  emphaticae  propins  ad  genninam  scriptnram 
aocedont. 

4.  Leotiones  qnae  ex  mera  librarionim  incnria,  e.g.  ex   rhythmi 
fallacia  vel  ex  ofjtoiortkEvrfj  oriimtnr  recte  rejicinntnr. 

5.  E  plnribns  lectio  ea  praejtat  qnae  velnt  media  inter  caeteras 
interjacet. 

6.  Lectiones    snspectae    snnt    quae    pietati    yel   orthodoxomm 
dogmaUbos  prae  aliis  placent. 

7.  Bepndiantnr  lectiones  glossam  redolentes. 

EXAMPLES  FBOM  YIBQIL. 
n.    1.    (a)  Aen.  2.778. 

}hino  comitem  asportare  1 
comitem  hino  asportare  vCreiisam. 
comitem  portare  J 

(b)  Aen.  7.464. 

Fniit  intns  >  ^         .    >       I  fnmidns  atqne exnberat  amnis. 

)  aquae  vis  j        I  ^ 

Contra^  Aen.  12.648. 


8««t*  •*  ««  { i;^  ;:4^"«  )  irtiu.  iiocia  cnlp«> 
^  ^        -^  (nescia^ 

2.     (a)  Aen.  1.686. 


descendam. 


fdii. 
Mnnera  laetitiamqneK  dei. 

(die. 
(b)  Aen.  11.708. 

^  fraudem. 
Yentosa  ferat  cui  gloria  <  landem. 

Cpoenam. 
3.    (a)  Aen.  2.114. 

Burypylum  ^  J^tS^  ]  ^'^^'^^  ^^^^  \  ™**'"»^- 

(b)  Aen.  6.664. 
Quique  sui  memores  [  JjiJs*^'  j  fecere  merendo.  • 
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4.    Aen.  9.657. 
Apollo  I  mortaleB  medio  |  ^™J^  {  eermone  relinqnit. 


5.    Aen.  9.634. 


.venit  et  cara  tompora  ferro  I 


Sagitta 

tranaigit  '*  H 

transadigit  I 

trancuit  "  i    >  yerbis  Tirtntem  illude  superbis." 

traiecit  "i    I 

traicit "  i   J 

6.  Omission  of  Aen.  2.667-688  ? 

7.  See  1  (a),  2  (b). 

Let  me  end  witk  a  few  examples  of  words  in  one  waj  or  another 
oonneoted  witb  some  noteworthy  deprayation  of  a  text. 

Mannsoripts  written  in  capital  letters  are  called  "nncial,"  as  thongh 
signifTing  that  the  letters  were  generally  an  inch  (wncia)  in  length.  Now 
the  word  wneial  hangs  entirely  on  a  passage  in  St.  Jerome's  preface  to  the 
book  of  Job  where  he  speaks  of  codexes  written  uncialihus  Uteris,  If  you 
will  write  imcialihue  and  inicialilms  (spelling  inicialibus  with  a  e  as  the 
4th  letter,  and  not  dotting  the  t's)  yon  will  understand  that  probably  St. 
Jerome  simply  wrote  that  his  oodexeq  were  written  entirely  with  initial,  or 
(as  we  should  say)  with  capital  letters,  using  an  ordinary  phrase  and  not  a 
newly-coined  word  at  all. 

There  is  another  word  probably  depends  solely  on  a  misreading :  we  all 
know  of  the  Grampian  Hills :  what  heresy  to  doubt  their  name !  one  might 
as  well  doubt  their  existence  :  yet  that  word  is  probably  due  to  an  editor  who 
misread  a  u  as  an  n  in  the  word  Qrau^Uia  in  Tacitus's  Vita  AgricoUs* 

So  with  the  word  celt^  commonly  used  for  a  prehistoric  graying  tool. 
It  comes  from  a  passage  in  the  book  of  Job  xix.  23-24,  where  the  Vulgate 
reads  "Quis  mihi  det  ut  (sermones  mei)  exarentur  in  libro  yel  celte 
sculpantur  in  silice  P  "  celte  being  taken  as  the  ablatiye  of  celtis.  But  the 
Hebrew  has  no  noun  at  all  to  correspond  to  celte  in  the  Latin,  and  in  all 
probability  we  should  read,  as  a  few  MSS.  do,  certe  the  ordinary  adyerb. 

The  last  two  examples  shall  be  taken  from  English  literature.  Here  is 
a  very  rare  British  coin,  of  which  all  the  known  examples  haye  been  found  in 
this  district,  chiefly  (as  this  one)  near  Sayemake.  It  is  a  silyer  coin  of 
Epaticcus  (Eyans's  Coins  of  the  Ancient  Britons^  Lond.  1864,  pp.  276-78  and 
plate  yiii.  IS).  On  the  obyerse  is  a  head  of  Hercules  in  the  lion's  skin,  the 
paws  projecting  beneath  the  chin  of  the  god,  with  the  legend  spati. 
Unfortonately  the  claws  are  close  to  the  E  of  the  legend,  and  aocordingly 
instead  of  Epatioons  the  brother  of  Cunobelin  a  modem  poet  has  giyen  us  the 
Btory  of 


ICAMUSCSIFTB.  8^ 

"  Yonng  Mepati,  oome  of  the  Gomian  stock ! '' 
And  lastly  Shakespeare ;   whose  text  in  several  places  affords  a  good 
example  of  misplaced  ingenuity  in  applying  critical  principles.     The  oft- 
quoted  lines  in  "  As  Yon  Like  It "  run : — 

And  this  onr  life,  exempt  from  pnblic  hannt. 
Finds  tongues  in  trees,  books  in  the  running  brooks, 
Bermons  in  stones,  and  good  in  eyerything. 
It  is  said  that  a  certain  German  commentator  conld  not  understand  how 
books  could  be  in  brooks  without  getting  wet  and  spoilt,  or  how  one  could  get 
sermons  either  into  or  out  of  stones.    Now  if  he  had  only  been  a  dull  fellow 
he  would  have  just  left  the  toxt  and  passed  harmlessly  on :   but  no  !   he  was 
a  genius,  and,  what  is  more,  a  genius  put  on  his  mettle.    A  brief  pursuit  of 
the  goddess  Inspiration,  and  she  was  caught !     He  thus — ^why  not  P — ^restored 
the  passage  :— 

And  this  our  life,  exempt  from  public  haunt. 
Finds  tongues  in  trees,  stones  in  the  rwMivng  brooks^ 
Bermons  in  hooks^  and  good  in  everything ! 
I  have  now  finished  and  have  to  thank  you  for  giving  so  much  of  your 
attention  to  a  subject  which  cannot  be  said  to  have  attractions  for  everyone 
or  to  be  of  primary  importance.     Nevertheless  no  student  of  history  and  no 
classical  scholar  worthy  of  the  name  can  afford  to  despise  that  spedal  medium 
through  which  has  come  down  to  him  from  the  remotest  times  all  that  10 
most  valuable  in  the  precious  records  of  the  past.    Any  care  bestowed  iU 
moderation  on  this  subject,  so  far  from  unfitting  us  for  the  duties  of  our 
ordinary  life,  will  in  reality  help  to  prepare  us  for  them,  by  training  our 
minds  to  acquire  among  other  things,  that  supreme  intellectual  faculty— 'the 
very  sum  and  result  of  all  the  powers  of  the  mind — right  judgment. 


APPENDIX. 
Description  of  a  Manuscript,  alluded  to  in  the  foregoing  lecture  and  presented 

{)y  the  lecturer  to  the  Adderley  Library, 
Codex  Latinus  et  Gallicus  membranaceus,  in  octavo,  foliorum  180,  seculi 

XYI  ineuntis,  bene  servatus  et  scriptus;    tribus  pictis  tabulis    quas 

paginam  complent,  quatuor  parvis  tabulis  et  multis  Uteris  pictis  omatus, 

in  Gallia  ut  videtur  exaratus.    Olim  peculium... 
(A  manuscript  in  Latin  and  French  on  parchment,  in  octavo,  consisting  of 

180  leaves,  written  early  in  the  XVIth  century;   in  good  condition ; 

with  three  full-page  illuminations,  four  smaller  ones,  and  many  painted 

initial  letters.    The  style  of  writing  and  painting  is  Freneb*    Once  in 

the  po8B688ion  of...) 


W  ttANUflCBim). 

A  BOOK  OF  H0UB8. 
(Hosae). 

dalendaif,  fol.  1. 

Prajen,  fol.  7. 

IV>iir  lessonfl  from  the  OospeUi,  followed  by  pnjerB,  f oL  17. 

The  Hours : — 

eLttinB,  fol.  37. 
ads,  fol.  47^. 
Prime,  fol.  63^. 
.  Terce,  fol.  66J, 
Sext,  fol.  59^. 
None,  fol.  62. 
Vespers,  fol.  64^. 
Compline,  fol.  68. 
Creed  of  Anastaeins,  fol.  72. 
Seyen  Penitential  Psalms,  foL  75. 
latany  and  Prayers,  fol.  80. 
Office  for  the  dead,  fol.  dS. 
Prayers,  fol.  116. 

The  Honrs  of  the  Conception  of  the  Blessed  Virgin,  fol.  126. 
Plrayers   to  the  Saints  (St.  Nicolas,  St.  Katharine,  St.   Mary 
Magdalen,  St.  Generieye),  fol.  130^. 


ENTOMOLOGICAL     SECTION. 


Thx  year  1888,  thongli  an  improyement  on  1882,  has  still  been  below  the 
average.  Micro-Lepidoptera  have  been  entirely  neglected,  oonseqoently  the 
energies  of  the  Section  hitherto  expended  on  them  have  been  directed 
towards  the  Macros.  It  was  thought  well  to  insert  in  the  list  snch  Fyralidina 
as  have  been  known  to  be  taken.  The  number  of  collectors  is  smaU,  and 
however  energetic  the  few  are,  their  work  cannot  come  np  to  what  might 
easily  be  done  if  there  were  more.  Let  ns  hope  for  new  additions  to  the 
Section.  The  Stanton  Prize  after  a  good  competition  has  been  won  by 
Wainwrighti  Chambers,  whose  setting  was  much  the  bestj  ran  him  very 
dose.  The  snccessfnl  collection  was  on  the  whole  good,  though  the  setting, 
notably  in  the  small  Moths,  was  poor.  The  notice  prize  was  won  by  Benson, 
Chambers  again  coming  in  a  good  second.  A  few  good  Moths,  as  Soboraria» 
Consignata,  and  Togata  have  been  taken,  and  one  new  to  the  district — P. 
Adonis,  on  the  railway  bank.  The  N.H.S.  Essay  prize  was  won  by  Chambers, 
whose  production  showed  much  careful  work.  We  are  sorry  to  say  no  one 
contended  with  him,  there  being  only  two  intending  competitors,  the  other 
of  whom  turned  faint-hearted.  Iict  us  in  conclusion  look  forward  to  a 
greater  number  of  collectors  and  a  more  favourable  year. 
Initials  of  collectors :— 


E.F.B. 

•  ■  •                        • 

E.  F.  Benson. 

W.F.B. 

■  •  •                        • 

W.  F.  Blandford. 

K.B. 

•  •  •                       •  1 

K.  BoOeau. 

E.E.C. 

•  ••                        • 

E.  E.  Chambers. 

W.F.C. 

•  >  •                                 •! 

W.  F.  Cholmeley. 

H.F.D.B 

•  «  •  ■                                 ■  1 

H.  P.  Darell-Brown. 

A.B.F. 

•  •  •                                •  1 

A.  B.  Field. 

L.C.U. 

•  •  •                                  • 

L.  C.  Hamerton. 

H.G.H. 

•  ■  •                                  •  1 

H.  G.  Hills. 

P.H.8. 

■  •  •                                 «« 

P.  Horton-Smith. 

C.B.L. 

•  •§                                 •  < 

C.  E.  Lias. 

M. 

■  ••                                 •< 

Mr.  Mosely. 

H.P.P. 

•  •  •                                 • 

H.  P.  Pulleine. 

S.H.B. 

•  ••                                 •« 

S.  H.  Beynolds. 

H.B. 

•  ••                                 •* 

H.  Richardson,  Esq. 

BaW.B. 

•  ••                                 • 

B.  W.  BickazdB. 

E.B. 

■  •  •                                 •• 

E.  Eobertson. 

W.BiA* 

•  ■•                                 • 

••          W.  B.  Botberaiii. 
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Bi.A,W.    ... 
W.H.W.  ... 


G.  G.  Spencer. 
B»  A.  Waddilove. 
W.  H.  Wainwright. 


DIURNI. 
Piena  Brassicso—May  16,  E.K.C. 

EapsB— April  1,  E.W.E. 

Napi— May  6,  E.F.B. 
Anthocarifl  Cardammes  —  Hay    22, 

W.H.W. 
Gonepteryz  Rhamni   —  MaroH    30, 

W.H.W. 
Argynnifl  Paphia— July  13,  W.F.B. 

Aglaia-Jxme  29,  E.F.B.,W.H.W. 

Adippe-nJune  29,  L.C.H.,W.F.C. 

Selene— June  6,  W.H.W. 

Eaphrosyne  —  May  22,  E.K.C., 
E.F.B. 
Meliteea  Artemis— May  23,  E.K.C. 
Vanessa  Urticse— March  18, W.F.B. (h) 

July  23,  E.F.B. 

lo— May  17,  H.F.D.B. 

Atalanta — June  7,  G.G.S. 

Cardui— May  31,  P.H.S. 
Arge  Galalhea  —  June  30,   E.K.C, 

E.F.B. 
Satyms  JEgen& — June  30,  E.F.B. 

MegBDra— May  22,  P.H.S. 

Janira — June  13,  E.K.C. 

Hyperanthus — June  29,  E.B. 
Thecla  Rubi— May  22,  E.K.C. 
Cosnonympha  Pamphilus — May  16, 

E.K.C. 
Polyommatus  Phlaaas — May  4,  E.K.C. 
LycsQua  Agestis — June  5,  E.K.C. 

Alexis— May  28,  S.H.R. 
Lycana  Adonis — ^June  2,  E.F.B. 

AlsuB— June  30,  C.G.S. 
(Black  Bumey). 
Nemeobius  Lucina — May  12,  E.K.C. 
Byiicthus  Alyeolus— May  17,  H.F.D.B. 


Thanaos  Tages— Mayl6,L.C.H.,E.K.C. 
Hesperia  Sylranus — June  1,  E.K.C.» 
W.H.W. 
Linea— July  6,  E.K.C. 
NOCTURNI. 
Smerinthus  Populi — May  29,  E.F.B. 
Chsorocampa   Elpenor  —  June    30, 

W.H.W.  (Rabley  Copse). 
Prooris  Geryon — June  5,  E.K.C. 
Zygcena  Loniceree — June  30,  G.F.B. 
FilipendulsB  — May  23,  E.K.*C., 
E.F.B. 
Lithoria  Rubricollis— June  20,W.P.C. 
Euchelia  Jaoobcero— June  6,  W.H.W. 
Chelonia  Plantaginis — June  12,  E.K.C., 

E.F.B. 
Chelonia  Caja— July  10,  E.K.C.  (6). 
Arotia  Fuligiosa^-May  IS,  E.K.C. 
Lubricepeda — June  6,  L.C.H. 
Menthrasti— May  25,  H.R. 
Lipaiis  Chiysorrhea — July  1,  E.R. 
Orgyia  Pudibunda — June  11,  E.K.C. 
Demas  Coryli— April  1,  E.K.C.  (6). 
Bombyx  Geurcus— July  1,  W.H.W. 
Odonestis  Potatorior— July  1,  W.H.W. 

GEOMETRINA. 
Onrapieryx    Sambucata — June    15, 

K.B. 
Rumia  Cratasgata — May  9,  E.K.C. 
Venilia  Maculata— June  10,  W.H.W. 

(Light). 
Augerona  Prunaria — June  30,  A.B.F. 

(Black  Bumey). 
Metrocampa  Margaritaria — July   8, 

Eurymene  Dolobraria — June  5,C.R.L. 
Selenia   Lunaria— June  16,  L.C.H. 
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(Light). 

Odontopera     Bidentata — June     20, 

li.O.H. 
PhigaliAPilosaria— Marclil2,W.H.W. 
Hemerophila  Abrnptaria — May  25, 

S.H.B. 
BoarmiaBepandata — July  10,  W.F.B. 

Boboraria— July  7,  B.K.C.  fSav- 
emake  Forest), 
lodis    Lactearia— May  22,   E.E.C. ; 

B.F.B. 
Ephyra  Trilinearia — June  25,  E.K.C. 

Pendularia— June  29,F.F.B. 
(Fir  Wood). 
Asthena  Luteata — June  23,  E.K.C. 

Candidata— May  22,  E.F.B. 

Sylvata— June  12,  E.F.B. 
Addalia  Scutulata^-Jnly  10,  E.F.B. 

Biaetata— July  11,  E.F.B. 

Inoanarla — ^June  1,  E.F.B. 

Subserioeata — June  9,  E.F.B. 

Bemutata— May  22,  E.K.C. 

Ayersata — July  1,  E.K.C. 
Cabera  Fusaria— May  22,  E.F.B. 

Ezantbemaria— May  25,  E.F.B. 
Corycia  Temerata — June  3,  W.H.W. 
Maoaria  Liturata— June  29,  E.F.B. 

A  W.H.W.  (Fir  Wood). 
Halia  Wavaria-nJune  20,  E.K.C,  6, 

(Fir  Wood). 
Strenia  Clathrata— July  5,  E.F.B. 
Panagra  Petraria— May  26,  P.H.S. 
Numeria  Fulveraria — June  20,  E.F.B. 
Fidonia  Atomaria — June  12,  E.K.C. 

&  E.F.B. 
Minoa  Buphorbiata  —June  8,  W.H.W. 
Ligdia  Adustata — June  28,  L.C.H. 
Lomaspilis  Marginata —May  24,P.H.S. 
Hybemia  Bupicapraria — February  8, 
W.H.B. 

Lenoophearia — ^Marobi  W.F.B. 


Progemmaria — March  12,  W.H.W. 
Cheimatobia  Brumata — February  8, 

W.F.B. 
Larentia  Didymata— July  1,  E.F.B. 
&  E.K.C. 
Pectinitaria— May  28,  C.G.S. 
Emmelesia  Affinitata— June  20,E.F.B. 
Alchemillatar--June  20,  E.K.C. 
Albulata— May    19,    P.H.S.    A 
H.F.D.B. 
Eupithecia     Consignata — ^May     12, 
W.H.W.  (Light). 
Subumbrata — June   21,    E.F.B. 

(West  Woods). 
Castigata— June  12,  W.H.W. 
Laricata— June  29,  E.F.B.  (Fir 

Wood). 
Vulgata— May  28,  E.K.O. 
Togata—June  29,   E.F.B.   (Fir 

Wood). 
Bectangulata—June  12,  E.K.C. 
Thera  Obeliscata— June  12,  E.K.C. 

'  &  E.F.B. 
Tpsipetes    Impluviata — June     12, 
E.F.B. 
Elutata-T-July  22,  E.F.B. 
Melanthia  Bubiginata — ^July  10,E.K.C. 
&  W.F.B. 
Ocellata-May  28,  C.G.S. 
Albioillatar-July  4,  E.K.C. 
Hastata— July  5,  E.F.B. 
Melanippe  Procellata — July  12,H.P.P. 
Unangulata — June  12,  C.G.S. 
Rivata— June  30,  E.F.B. 
Subtristata— May  22,  E.K.C.  & 

E.F.B. 
Montanata— May  22,  H.F.D.B. 
Fluctuata— May  6,  E.K.C. 
Antiolea  Badiata — June  4,  E.F.B. 
Coremia  Ferrugata — May  20,  Ii.C.H« 
Umdentata— May  20,  B.F.B. 
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Camptogramma  Bilineata— June  11, 

B.P.B. 
Sootosia  Vetnlata— July  1,  E.F.B.  <fc 
E.K.G. 
Bhamnata-nJnly  9,  W.F.B. 
Gidaria  Picatsr— July  10,  E.F.B.   & 
E.K.G. 
Oorylata— June  14,  E.F.B. 
Bussata — June  7,  E.K.G. 
Immanata — July  10,  E.F.B. 
Silaoeata— June  6,  W.H.W.  (Fir 

Wood). 
Pyraliata— July  10,  E.E.G. 
Fnlyata— July  7,  E.K.G. 
Pelurga  Gomitata — June  6,  E.F.B. 
Eubolia  Mensuraria — July  13,W.F.B. 

Palumbaria— May  28,  E.F.B. 

Tanagra   Ghssrophyllata  —  June   6, 

W.H.W. 

0USPIDATE8. 

Platypteryz  Faloula— July  10,  G.G.S. 

Notodonta  Ziczao— May  24,  W.H.W. 

(Light). 
Diloba  Cffiruleocepbala(LarYa) — E.F.B. 

NOGTU^. 
Thyatira  Batia— •July  3,  L.O.H. 
Oymatophora    Duplaria  —  •July    3, 

Ii.G.H.  A  E.F.B. 
Bryopliila  Perla— July  1,  W.H.W. 
Aoronycta  Pm. — June  14,  H.G.H. 

LiguBtri — ^•July  9,  M. 
Leuoania     Lithargyria^  •June    12, 
W.F.B. 
Gomtnfr— June  12,  E.F.B. 
Pallens— June  30,  A.B.F. 
Xylophaaia  Burea—June  19,  E.F.B. 
Lithoxylea— •July  12,  W.F.B. 
Sublustris— •July  12,  W.F.B. 
Polyodon- June  28,  E.F.B. 
Hepatica— June  80,  E.F.B. 
HeliophobuB    Popularis  —  June   20, 


T.H.8. 
HamestraBiasdoaB — May  27,  .E.E.C. 
Apamea  Basilinea^-June  12,  EF.B. 

(remina— July  3,  E.F.B. 
Miana  Strigilis — July  1,  W.H.W. 
Grammesia  Trilinea— June  10,  E.F-B. 
Garadrina     Gubicularis  —  June    20, 

E.K.G. 
Ruaina  Tenebrosa — May  30,  A.B.P. 
AgrotiB  Segetum— •July  3,  E.F.B. 
Ezclamationia — Jane  30,  A.B.F. 
Corticear-»July  3,  E.F.B. 
Tryphaana  Pronuba — June  20,  E.R. 
Xoctua  Plecta — June  15,  E.F.B. 
G.  Nigrum— July  12,  W.F.B. 
Festiya— June  12,  E.F.B. 
Baja— •July  12,  W.F.B. 
TsBniocampa     Gotbica  —  May     28, 

E.F.B.  &  E.K.G. 
Geraatis  Vaocinii—Feb.  9,  W.H.R. 
Phlogophora    Meticulosa— >May    SO, 

E.F.B. 
Euplezia  Lucipara — May  27,  E.F.B. 

(Ligbt). 
Aplecta  Herbidar— •July  12,  W.F.B. 
NebuloBa  —  July  3,  W.H.W.  & 
E.F.B. 
Hadena  Oleraoea— July  2,  E.F.B. 

PiBi— June  29,  W.H.W. 
Gucullia  Umbratica— July  1,  E.F.B. 
Heliothis  Marginata — •July  6,  M. 
BrephoB  Parthenias — ^April  1,  W.F.B. 
AbroBfcola  Urticae— July  12,  W.H.W. 
Pluaia  Ghryaitifl^June  28,  W.H.W. 
Iota— July  2,  E.F.B. 
Pulcbrina — ^June  21,  L.G.H. 
Gamma — May  15,  R.A.W. 
Gonoptera  Libatrix— Feb.  9,  W.H.R. 
Euclidia  Mi— May  22,  L.G.H. 

Glyphica  — May  18,  E.F.B.  it 
E.E.G. 
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Phjtometra  ^naaa— May  22,  W.H.W. 

PYRALIDINA. 
Hypena  Proboscidalis. 
Herminia  Barbalis. 

Nemoralis. 
Hjdrocampa  Stagnata. 
BotjB  Pandalis 

Yerticalis. 

Urticata. 


Pionea  Forficalis. 
Scopula  Oliralifl. 
Eudorea  Ambigaalis. 
Aphomia  Colonella. 
Myelois  Cribram 
Crambiis  Falaellog. 

Hortnollas. 

Trifltelliu. 

Pascnelliu. 
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The  present  list  is  based  on  that  by  E.  Meyrick,  Esq.,  in  the  Report  of  1877. 
Thirty-six  species  have  been  added,  and  the  localities  hare  been  revised  so  as 
to  inolnde,  as  far  as  possible,  the  resalts  of  the  Society's  work  in  Entomology 
for  the  last  six  years.  Species  whose  names  are  printed  in  small  capitals 
have  been  added  to  the  list  of  our  Fauna  since  1877,  while  those  in  italics 
have  not  occurred  since  that  date.  The  generic  names  are  similarly  distin- 
guished. In  the  Micro-lepidoptera  only  the  new  species  have  been  distinguished 
by  being  printed  in  capitals,  as  the  work  of  the  Society  has  latterly  been 
confined  almost  entirely  to  the  '*  Macros.,"  and  the  list  of  Micro-lepidoptera 
is  therefore  an  almost  verbatim  copy  of  that  of  1877. 

Since  the  date  of  the  last  complete  list  the  Entomologists  of  the  Society  have 
occupied  themselves  mainly  with  the  following  districts : — Savemake  Forest, 
especially  the  part  about  the  Ruins  of  Savemake  House,  which  had  hitherto 
been  comparatively  unworked,  Rabley  Copse,  the  West  Woods,  and  the 
Railway  Line,  with  occasional  visits  to  Henswood,  Stype  Wood,  Axford,  and 
Mildenhall  Borders,  &o.  The  more  distant  localities  in  the  radius  of  ten 
miles  round  Marlborough,  as  Thrup  Wood,  Ramsbury,  Chilton  FoUatt,  &c., 
which  were  formerly  very  productive,  have  hardly  ever  been  visited.  Our 
collectors  should  try  to  work  some  of  these,  especially  the  neighbourhood  of 
Great  Bedwyn,  where  the  insects  are  of  a  very  different  character  to  those 
near  Marlborough,  and  would  well  repay  <$aref  ul  search. 

Since  1877  the  Butterflies  have  naturally  been  well  worked  up ;  V.  Antiopa 
has  once  occurred,  while  the  reappearance  of  M,  Artemis  is  most  remarkable ; 
the  only  new  species  is  L.  Adonis, 

Most  of  the  commoner  Sphingina  turn  up  occasionally ;  though  several 
rarities  are  in  the  List,  none  have  latterly  visited  us.  The  Sesiidae  are  almost 
unrepresented,  but  some  would  probably  be  found  if  looked  for. 

The  Bomhycina  are  pretty  well  worked ;  they  are  about  the  only  group 
which  are  ever  bred  here ;  but  the  number  of  species  is  not  veiy  large.  The 
list  of  Noctuina  is  creditable,  considering  that  sugaring,  which  would  probably 
add  several  species,  is  only  practised  under  great  di£Sculties. 

The  Qeometrina  have  been  well  worked,  and  the  recent  captures  of  Eup, 
ConsigruUa,  IrriguatOj  and  Togata  ought  to  stimulate  collectors  to  work  up 
that  neglected  genus 
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The  Pyralina  and  Micros,  have  been  hardly  touched,  and  onr  list  of  the 
former  is  certainly  disappointing.  The  Phycidae  are  not  common  here,  but 
still  it  is  hardly  creditable  to  have  taken  only  one  specimen  in  the  last  six 
years !    E.  Elutella  was  once  common  in  Hall,  flying  aboat  the  cocoa-cnps. 

The  Micros,  want  more  experience  than  our  collectors  can  generally 
bring  to  them ;  it  is  something,  therefore,  to  have  added  eight  new  Tineina. 
It  is  chiefly  among  this  group  that  wo  must  look  for  fresh  discoveries. 

The  districts  into  which  I  have  divided  the  Forest  are  as  follows  : — 

A. — The  open  glades  in  the  part  nearest  Marlborough,  between  the 
Ayennes.  They  contain  chiefly  scattered  birches  and  hawthorns,  with  a  large 
quantity  of  bracken,  and  an  occasional  oak. 

B. — The  Avenues.  Insects  there  taken  are  almost  always  found  at  rest 
on  trunks  of  trees,  chiefly  beech. 

C. — The  oaks  on  either  side  of  the  Grand  Avenue. 

D. — The  preserves  and  copses  about  the  ruins  of  Savernake  House,  just 
beyond  the  Fir-wood. 

E.— The  Fir-wood. 

As  the  names  of  insects  in  italics,  and  of  most  of  the  Micros,  have  been 
taken  from  other  sources,  chiefly  from  the  Beport  of  1877,  I  am  not  always 
responsible  for  the  accuracy  of  the  information  about  them. 

I  have  used  the  somewhat  obsolete  nomenclature  of  Stainton's  '  Manual ' 
to  preserve  uniformity  between  this  List  and  preceding  ones. 

In  conclusion,  I  wish  to  acknowledge  the  kindness  of  P.  H.  Maddock, 
Esq.,  who  has  carefully  revised  this  list,  and  of  £.  Meyrick,  Esq.,  who  has 
suggested  many  valuable  amendments  and  additions. 

W.  F.  H.  BLANDFORD. 


BHOPALOCEEA. 

Qonepteryz  Ehamni-'Common  in  woods  and  lanes 

Colias  Edusa — occasionally  taken,  last  common  in  1877 ;  chiefly  on  the  Bail- 
way  Bank 

G.  Hyale — common  at  Bamsbury  in  1868 

Pieris  Brassicae — common  generally,  scarce  in  some  years 

P.  Bapae — abundant 

T.  Napi— ditto 

Anthocharis  Gardamines — fairly  common ;  woods  and  lanes 

Leucophaaia  Sinapis^^tarmerly,  Babley,  &o. 

Aige  Galatea — Babley  Gopse,  and  thence  eastward,  abundant ;  vide  note 

Lasiommata  Aegeria — in  woods,  esp.  Sav.  Forest  (D)  ;  has  not  been  rery 
common  since  1881 

L.  Megaera — common  everywhere,  about  banks,  on  the  BaUway  Line,  &c. 
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Hipparchia  Semele — Aldbonme,  &c.,  on  the  downs,  formerly  on  Forest  HUl, 

scarce 
H.  Janira — abundant 
H.  Tithonus — ditto 
H.  Hyperanthus — ditto 

Coenonjmpha  PamphiJus — ditto  • 

Limenitis  Sibilla — Stype  W.,  Loves  W.,  Henswood,  not  common,  once  in  Sar. 

Forest  (D),  vide  note 
Apatura  Iris — Stype  W.,  Henswood,  not  rare 
Cynthia  Cardai — common  on  downs,  Martinsell,  Glory  Ann,  <&c.,  erratic  in 

appearance 
Vanessa  Atalanta — ^not  yery  common.  Say.  Forest  (D),  &c. 
V.  lo — common 
V.  Antiopa — once  in  Sav.  Forest  ? ;    and  again  by  Mr.  Coleman  near  the 

Railway  Line  in  1880 
V.  Polychloros — Say.  Forest  (A),  &c.,  latterly  scarce 
y.  Urticae — abundant 
Qrapta  C--4lbuT?w-twice,  in  1863  and  1875 
Argynnis  Paphia — common  in  woods,  especially  Say.  Forest 
A.  Adippe — ditto,  yery  common  at  Babley 
A.  Aglaia — ditto 

A.  Selene — abnndant  in  woods  and  copses 
A.  Euphrosyne — ditto 

Melitaea  Cinxia — said  to  hayo  formerly  occurred  near  Bedwyn 
M.  Athalia — ^formerly  taken  near  Bedwyn 
M.  Artemis — common,  yide  note 

Nemeobins  Lncina — common  in  Rabley  and  Say.  Forest  (D) 
Thecla  Betnlae — West  W.,  Bamsbnry,  yery  common  in  some  years 
T.  W-Albnm — moderately  common,  ronnd  the  tops  of  trees  at  bottom  of 

Forest  Hill ;  beyond  Pnthall  Gate  on  Hungerford  road,  on  UmbeUiferae  $ 

Stype  W.,  &c. 
T.  Qnercns— common  in  all  oak  woods 

T.  Bnbi — ^West  W.,  Say.  Forest  (D),  and  sometimes  abundant  at  Babley 
Chiysophanns  Phlaeas — sparingly  on  Bailway  Line,  &c. 
Lycaena  Argiolns — occasionally  common,  amongst  holly,  has  only  been  taken 

once  or  twice  since  1877 
L.  Alsus — Black  Bnmey  Bottom,  formerly  on  Hill  between  Maoton  Copse 

and  West  W.,  moderately  common 
L.  Arion — near  Harlborongh,  scarce ;  once  in  Say.  Forest  near  the  '  Eight 

Walks' 
L.  Adonis — once  on  Bailway  Bank  in  1883 


*> 
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L.  Alexia — abundant 

L.  Agestis — common,  West  W.,  Black  Bnmey  Bottom,  &c. 

Thymele  Alveolna — common,  West  W.,  Rabley 

Thanaos  Tages — ditto,  ditto,  and  on  Bailway  Bank 

PamphUa  Linea — abundant 

P.  Sjlranns — ditto  in  woods  and  copses 

P.  Comma — Martinsell,  locally  common 


SPHINGINA. 
Procris  Statices — Martinsell,  locally  abundant 
P.  Geryon — very  abundant  at  Rabley,  and  in  neighbourhood,  also  at  Martinsell 

and  on  Forest  Hill 
Zygaena  Lonicerae — Black  Bumey  Bottom,  Babley,  and  Say.  Forest  (D) 
Z.  Filipendulae — common  everywhere,  most  abundant  at  Rabley 
Smerinthus  Ocellatus — occasional 

S.  Populi — at  light  and  at  rest|  about  the  College,  &c.,  common 
S.  Tiliae — not  uncommon,  about  the  College,  Ac. 
Acherontia  Atropoa — occasional 
Sphinx  Convolvuli — ditto 

S.  Ligustri — common,  especially  larvae  on  priyet 
Deilephila  Livomiea — Marlborough,  once 
Chaerocampa  Celerio — ditto,  on  Say.  Forest  cricket  ground 
C.  Elpenor — at  rest  on  plants,  or  flying  at  dusk,  not  scarce 
C.  Poroellus — at  flowers,  occasional 
Maoroglossa  Stellatarnm — ditto,  sometimes  rather  common,  flies  the  whole 

season  in  sunny  weather 
M.  Fucif<}rmia — Sav.  Forest,  West  W.,  4o. 
M.  Bombyliformia — Marlborough 
Sesia  Tipuliformis— ^jommon  in  g^ardens 
S.  Bemhedformis — Marlborough 


BOMBYCINA. 
Hepialns  Hectus — Rabley,  Say.  Forest  (sometimes  on  tree  tmnks  in  B), 

Knighton,  &c. 
H.  Lupulinus^  abundant 
H.  Humuli — rather  common 
H.  Velleda — Say.  Forest  (D),  and  Rabley,  where  it  is  oommon  and  where  the 

var.  Camus  was  taken  in  1882 
H.  Sylvinus — Ramsbury,  Ac.,  local 
Zbuzeba  Aesculi — ^rare,  Granham  Hill,  Ac.,  not  taken  before  1879 
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CossoB  Ligniperda — ^larvae  occasionally  taken 

Cerura  Forcula — nofc  rare ;  larvae  taken  in  Say.  Forest  (B)  in  1880 

C.  Bifida — taken  at  Ramsbmy  in  1877  '^ 

C.  Vinula — not  uncommon 

Stauropus  Fagi — one  or  two  specimens  of  the  larva  or  imago  taken  nearly 

every  year  on  beech- trunks  in  Sav.  Forest  (B),  or  at  Sfcype  W. 
Notodonta  DBOMEOARius—LarvainSav.  Forest  (A),  1880 
N.  Ziczao — scarce,  imago  at  light  in  1880,  larvae  sometimes  in  the  osier-bedfl 

along  the  Kennet 
Pterostoma  Palpina — Wesfc  W.  at  light,  and  at  Marlborough,  larvae  formerly 

common  in  the  small  plantation  by  the  New  Kaoquet-Gourt. 
Drymonia  Dodonaea— at  light  in  1877,  Marlborough 
Leiocampa  Dicfaea — at  light,  scarce 

L.  Dlctaeoides — one  at  light  in  1877,  one  on  a  beech  in  Sav.  Forest  (A)  in  1880 
Lophopteryz  Camelina — larva  and  imago  common  in  Sav.  Forest  (B)  on  beech 
Diloba  Gaeruloocophala — common,  especially  at  light  about  the  College,  larvae 

abundant  on  hawthorn 
Petasia  Gassinea — ^not  rare,  at  light  at  the  College  :    and  larvae  and  imagines 

in  Sav.  Forest  (A,B,0,)  generally  on  oak 
Per  idea  Trepida — once  at  light,  Marlborough 
Pygaera  Bucephala — common,  larva  and  imago  on  trees 
Psilura  Monacha — in  woods,  larvae  not  scarce  in  Sav.  Forest  (C  and  D)  in 

crevices  of  oak  bark 
Dasychira  Pudibnnda — common  on  trees,  Sav.  Forest  (B),  &c. 
Demas  Coryli — Sav.  Forest  (B),  common  on  trees,  often  abundant  in  larval 

stage,  and  at  Rockley. 
Orgyia  Antiqua — common,  Sav.  Forest  (A),  &o. 
0.  Gonofiiigfma— Marlborough  ? 
Stilpnotia  Salicis — ^not  uncommon,  Stype  W. 

Porthesia  Auriflua — abundant  at  light,  larvae  common  by  beating  in  hedges 
Miltochrista  Miniata — Sav.  Forest,  West  W.,  and  not  rare  about  Marlborough 

at  gas-lamps  where  it  may  be  found  in  the  morning  lying  on  the  glass  at 

the  bottom 
Lithosia  Aureola—  Sav.  Forest,  Ramsbury,  rare ;  rather  common  on  beeches 

in  Sav.  Forest  (B)  in  May  and  June,  1880 
L.  Oomplanular-^common,  by  beating,  and  at  dusk 
L.  Giiseola — Ramsbury,  Chilton,  &c. 
var.  Stramineola — with  the  last 
Oenistis  Quadra—Sav.  Forest  (B),  the  imago  rare,  larva  more  frequent  on 

beeches,  Rockley. 
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Gnophria  BabriooUis  —Say.  Forest  (B)  on  trees  ;  West  Woods,  where  it  some- 
times flies  in  swarms  round  oaks,  also  at  Stjpe  W. 
Cyho9ia  MeaomeUa — ^near  Great  Bedwyn 
Nudaria  Mundana — Bamsbnry,  &o.,  not  common 
Eathemonia  Bossula — Sav.  Forest,  but  not  for  many  years ;    one  at  light  at 

Marlborough  College  in  1881 
Arotia  Gaja — abundant 
Nemeophila  Plantaginis— Sav.  Forest,  West  W.,  where  it  is  locally  abundant, 

especially  below  the  Keeper's  house,  along  the  bottom  of  a  young  fir 

plantation 
Phragmatobia  Fuliginosa — ^West  W.,  Pewsey  Boad,  Babley,  &c.,  occasional 
Bpilosoma  Menthastri^  abundant  at  light,  and  at  rest  on  walls 
S.  Lubiioepeda— ditto,  ditto 
Diaphora  Mendioa— at  light,  and  occasionally  at  rest  in  hedge-rows,  &c.,  not 

very  common 
CaUimorpha  JacobaBaa — often  very  common  among  Bagwort ;    Bockley,  West 

W.,  Bailway  Line,  &o. 
Lasiooampa  Bvbi — ^formerly  at  West  W. 
L.  Quercus — common 

Briog^ter  Lanestris — ^larvsa  sometimes  very  common,  Stype  W.,  &o. 
Poeoilocampa   Populi — ^Marlborough    College,    common    at  light  and  Sav. 

Forest  (A  and  C),  on  oaks 
Triohiuia  Cratsegi — occasional 
Olisiooampa  Neustria — Bamsbury,   &o,,  and  Marlborough  College  at  light, 

scarce 
Odonestis  Potatoria — abundant 
Gartropacha  Quercif olia — ^moderately  common,  larvo)  formerly  common  in  a 

hedge  along  the  Bath  Boad,  near  Manton 
Cilix  Spinula — common,  to  light  from  the  Mound,  and  flying  at  dusk 
Platypteryx  Laoertinaria — Sav.  Forest   (A  and  D),  flies  commonly  among 

birches,  or  may  be  beaten  out 
Drepana  Falcataria — ^with  the  last,  rather  more  common 
D.  Hamula — Sav.  Forest,  rare 
D.  Unguioula — Sav.  Forest  (B),  common  on  beeches  or  flying  in  the  avenues, 

Stype  W. 
Fumea  nitidella — Babley,  Henswood 


NOCTUINA. 
ThyaUra  Derasa --Babley,  West  W.,  at  sugar :   Marlborough  College,  at  light, 

espeoially  common  on  windows  in  the  front  of  C  House 
Thyafeira  Batui — Babley,  West  W.,  not  rare  at  sugar 
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Cymatophora  Duplaris — Babley,  West  W.,  abandant  at  sugar,  also  by  beating 

in  the  day-time 
C.  Dihita — Manton  Copse 
C.  Or— West  W. 
C.  Flavicomis — Sav.  Forest  and  West  W.,  rather  common  on  tree-tninks, 

and  sometimes  on  the  wing  by  day,  would  probably  occur  freely  at 

sugar 
C.  Ridens — Sav.  Forest,  Manton  Copse,  vide  note 
Bryophila  Perla — abundant  on  walls,  and  at  light 
B.  Qlandifera — Marlborough,  in  1870 

Acronycta  Tridens — occasionally  at  Aldboume  in  larval  stage 
A.  Psi — abundant  on  tree-trunks  and  palings 
A.  Aceris — Sav.  Forest  (A  and  E),  not  common,  on  tree-trunks 
A.  Megacephala — common  on  poplars 

A.  Alni — larvsB  have  been  taken  at  Ramsbury  five  or  six  times 
A.  Lig^stri — Rabley,  &c.,  at  sugar 
A.  Rumicis — ditto,  and  West  W.,  common 
Lenoania  Conigera — Ramsbury,  West  W.,  at  flowers  at  dusk,  &c. 
L.  Turoa — Sav.  Forest,  common  at  sugar ;    haa  been  bred  from  pupa)  found 

there  in  Dist.  A. 
L.  Lithargyria — Rabley,  rather  frequent  at  sugar 
L.  Comma — Marlborough  College,  &c.,  common  at  light 
L.  Impura — common,  at  sugar  and  at  flowers 
L.  Fallens — ditto,  abundant 
Qortyna  Flavago — Marlborough,  at  light 
Hydraeoia  Niotitans— Poulton,  Sav.  Forest,  flying  by  day 
H.  Micacea — not  unfrequei^t  about  Marlborough  at  light 
Axylia  Putris — common  at  light  and  sugar 
Xylophasia  Rurea — Sav.  Forest  (B),  abundant,  also  at  ^^bley  at  sugar 

var,  Combusta — ^with  the  last,  not  rare 
X.  Lithoxylea — Rabley,  very  common  at  sugar 
X.  SuBLUSTBis — ditto,  and  at  light  at  Marlborough  College 
X.  Polydon — very  abundant  at  light  and  sugar 
X.  Hepatica — very  common  at  sugar 
Nenria  Saponariae— Ramsbury,  Sav.  Forest,  Ac. 
Heliophobns  Popularis — oommon  at  light 
Cerigo  Cytherea — ditto,  scarce 
Luperina  Testacea — ditto,  abundant 
L.  Ceapitia — once  at  light. 

Mamestra  Anceps — West  W.  and  Axf  ord,  at  sugar,  and  flying  by  day 
M.  Brassicae— most  abundant,  at  light,  at  sugar,  and  on  walls,  palings,  &o. 
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M.  Persicariae  —occasional,  with  the  last 

Apamea  Basil! oca — very  abundant 

A.  G«mina— oommon  at  light  and  sugar 

A.  Unanimis — ditto,  Ramsbniy,  and  aboat  Marlborough 

A.  Ocnlea — yerj  abundant 

Miana  Strigplis— yery  common  at  sugar 

M.  Fasciuncula — Rabley  at  sugar 

M.  Furuncula— ditto,  common 

M.  Arcuosa — Ramsbnry,  &c.,  local,  at  dusk 

Grammesia  Trilinea — Rabley,  abundant  at  sugar 

Garadrina  Mobpheus — Rabley,  at  sugar,  in  1883 

C.  Alsines — Ramsbury,  at  light 

C.  Manda — ditto,  and  at  sugar 

C.  Cubicularis — abundant,  at  sugar  and  light 

Rusina  Tenebrosa — Rabley,  common  at  sugar,  also  Ramsbury  at  light 

Agprotis  Puta — at  light 

A.  Suffusa — common  at  sugar 

A.  SAuciA—one  in  a  room  at  Marlborough  College,  1880 

A.  Segetum — very  common,  at  sugar 

A.  Exolamationis — at  sugar,  and  on  trees,  yery  abundant 

A.  Gorticea — Marlborough,  Ramsbury,  not  rare 

A.  Tritici — ^formerly  on  the  Railway  Bank 

A.  Aquilina — Thrup  W. 

A.  Porphyrea — Bedwyn,  common  among  heather,  by  beating  in  the  day-time 

Triphaena  lanthina^in  hedgerows,  Ac,  occasional,  by  beating,  and  at  dusk 

T.  Fimbria — Littlecote,  Say.  Forest  (A),  at  sugar 

T.  Interjecta — not  uncommon 

T.  Orbona — common,  at  sugar,  flowers,  &o, 

T.  Pronuba— gfenerally  exceedingly  abundant 

Noctua  Depuncta  ? — in  1871,  yide  note 

N.  Augur — common  at  sugar 

N.  Plecta — ditto,  and  at  flowers,  and  flying  at  dusk 

N.  C -Nigrum — Rabley,  at  sugar,  and  at  light  rathor  common 

N.  Triangulum— Rabley,  Ramsbury,  at  sugar 

N.  Rhomhoidea — Ramsbury  at  sugar 

N.  Brannca — Rabley,  at  sugar,  and  Say.  Forest  (B)  on  beeches,  common 

N.  Fostiya — Rabley,  plentiful  at  sugar 

N.  Bella — common  at  light,  Marlborough  College,  &o. 

N.  Baja — Rabley,  Ramsboiy,  common  at  sugar 

N.  Xanthographa — abundant,  at  sugar,  &c. 
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Trachea  Piniperda — Ramsbuiy  Plantation ;  has  not  been  taken  by  Members 
of  the  Society  for  some  years 

Taeniocampa  Gothica — very  common,  at  rest  on  walls,  &o.|  and  at  Sallow- 
bloom 

T.  Rubricosa — at  Sallow 

T.  Instabilis— rdittb,  plentiful,  pupae  very  common  by  digging 

T.  Populeti— Marlborough,  pupae  near  Manton,  scarce 

T.  Stabilis— abundant,  especially  on  trees  in  Sav.  Forest  (B),  also  at  Sallow, 
and  by  pupa-digging 

*T,  Gracilis— at  Sallow 

T.  Miniosa — ditto,  West  W.,  uncommon 

T.  Munda — ditto,  not  rare,  and  Sav.  Forest  (B)  on  trees 

T.  Cruda — at  Sallow,  common 

Orthoaia  Lof a— Marlborough,  at  sugar 

0.  Macilenta — Sav.  Forest,  ditto 

Anchocelis  Pistacina— abundant,  at  sugar,  ^c. 

A..  Lunosa— common,  at  sugar, -and  at  light 

A.  Litura — ditto 

Cerastis  Vaccinii— ditto,  abundant,  and  Sav.  Forest  (B)  after  hybernation 

C.  £[padtcea— moderately  common,  at  sugar 

Scopelosoma  Satellitia — common,  at  sugar,  and  on  trees  after  hybernation 

Dcbsycavvpa  Ruhiginea — one  in  1870 

Xanthia  Cerago— at  light,  larvae  in  Sallow- catkins,  not  rare 

X.  Flavago — ditto,  common 

X.  Ferruginea — ditto 

Cosmia  Trapezina — abundant,  at  sugar :  and  by  beating,  both  as  larva  and 
imago 

C  Diffinis — common,  at  sugar,  Hamsbury,  &c. 

C.  Affinis— Ramsbury,  not  scarco 

Eremobia  Ochro?c»tca— Henswood,  Aldbourne,  and  Railway  Bank,  by  day  on 

flowers  of  Carduus  or  Centaurea  vide-note 
Dianthcecia  Carpophoga — Ramsbnry,  Marlborough,  at  light 

D.  Capsincola — at  flowers,  especially  Lychnis  and  Silene,  not  rare 

D.  CucuBALi — ditto,  Rabley,  scarce,  once  at  light  at  Marlborough  College 
Hecatera  Serena — Loves  W.,  &c.,  at  sugar 

Epunda  Lctulenta — in  1878,  locality  unrecorded 

E.  Liohenea — Marlborough  P 

E.  Fimtnalw— West  W.,  at  light  in  1877 

Miselia  Ozyacanthae— Sav.  Forest  (B),  common 

Agriopis  AprUina — ditto,  larvae  frequent  in  crevices  of  oak-bark 

Phlogophora  Meticulosa — ditto,  generally  common  at  sugar 
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Enplezia  Lucipara  —  Rabley,  common  at  sugar,  and  on  walls  and  fences 
Aplecta  Hbbbida — common  at  sugar,  Rablej,  and  on  trees,  especially  Sav. 

Forest  (B),  and  Granham  Hill 
A.  Nebolosa — Babley  and  Say.  Forest  (D),  plentiful  on  trees  and  at  sugar 

A.  Adyena — Babley,  at  sug^r,  not  uncommon 

Hadena  (Adusta)— ditto,  moderately  common,  but  yide  note 
H.  Pro<ea— -rather  common 

H.  Dentina — abundant  on  trees,  Say.  Forest  (B),  Martinsell,  &c,,  and  at  sugar 
H.  Oleracea — yery  common  at  light,  and  at  sugar 

H.  Pisi — ^West  W.,  at  sugar,  laryae  often  common  in  Say.  Forest  (A)  on  bracken 
H.  Thalassina — abundant  at  sugar,  and  on  walls  and  fences 
H.  W-LATiKUM  *one  at  rest  in  1882,  Granham  Hill 
Xylocampa  Lithorhiza — common,  on  palings 
Calocampa  Exoleta — ^not  scarce,  Marlborough,  &c. 
Xylina  Rhizolitha — Say.  Forest  (B),  and  on  walls,  not  yery  common 
X.  Semihruwnea — Axford,  rare 

GucuUia  Verbasci — Laryae  often  abundant  on  Mullein 
C.  Chamomillai — ^laryae  at  Bedwyn,  1875,  on  Anthemis  or  Matricaria 
C.  Umbratica — common  at  flowers,  and  on  palings.  West  W.,  School  Field,  &c. 
Heliothis  Marginata — a  few  at  sugar  at  Rabley,  1880  and  1883 
Acontia  Luctuosa — Railway  Bank,  1870 

Brephos  Parthenias — Say.  Forest  (A  and  D),  common,  flies  by  day  among 
birches 

B.  Notha — Henswood,  West  W.,  said  to  be  common 

Abrostola  Urticte — rather  common  at  light  and  flowers  and  on  palings 

A.  Triplasia — ditto,  ditto 

Plusia  Chrysitis — at  flowers,  Ac,  common 

P.  FestucsB — scarce,  Marlborough  College,  at  light  in  1881,  &c. 

P.  Iota — not  uncommon  at  flowers  and  at  light 

P.  PuLcnRiNA — with  the  last 

P.  Gamma — abundant 

Gonoptera  Liliatrix — common  at  sugar  and  hybemating  in  buildings 

Amphipyra  Pyramidea — at  sugar,  common 

A.  Tragopogonis — ditto,  abundant,  laryae  common  on  hawthorn 

Mania  Typica — common 

M.  Maura — ditto,  at  sugar 

Toxocampa  Paatinum — Bedwyn  Brails 

Catocala  Nupta — not  scarce,  among  willows 

Euclidia  Mi — Railway  Bank,  Say.  Forest  (D),  Rabley,  flies  commonly  by  day 

E.  Glyphica— with  the  last 

Phytomctra  Aenca — Railway  Bank,  Rabley,  locally  abundant,  flies  by  day 
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GEOMETRINA. 
Onrapterjz  Sambncaria — common  at  dusk 
Epione  Apioiaria — rather  common 
Bnmia  Crataegata — abundant 

VxNiLU  Maculata — one  in  Sav.  Forest  (D),  one  on  the  Railway  Bank,  in  1880 
Angerona  Pronaria — West  W.,  Henswood,  Mildenhall  Borders,  rather  common 
Metrocampa  Margaritata — common  especially  in  Sar.  Forest  (B)  as  larva  and 

imago 
Ellopia  Fasciaria — Bamsbnry,  Sav.  Forest  (£),  scarce 
Snrymene  Dolobraria — Sav.  Forest  (B),  common  on  beeches,  West  W. 
Perioallia  Sjringaria — Ramsburj,  &c.,  scarce,  larvae  on  privet  along  Pewsey 

Road 
Selenia  Illanaria — very  common,  by  beating,  and  at  dusk 
S.  Lonaria — Sav.  Forest  (B),  Marlborough  College  at  light,  scarce 
8.  Illustraria — ditto,  Ramsbury  Plantation,  scarce 
Odontopera  Bidentata — common,  on  trees,  &c., 
Crocallis  Elinguaria^Hlitto,  ditto 
Ennomos  Tiliaria — moderately  common,  at  light 
E.  Fuscantaria — at  light,  and  Sav.  Forest  (B),  scarce 
E.  Erosaria — at  light,  scarce 

E.  Ang^ilaria — ditto,  Sav.  Forest  (B),  very  common  on  trees 
Himera  Pennaria — Sav.  Forest  (B  and  D),  on  leaves  or  tree-trnnks,  and  at 

light,  common 
Phigalia  Pilosaria — Sav.  Forest,  Granham  Hill,  Manton  Copse,  &o.,  on   oaks, 

common 
Nyssia  Hispidaria — once  at  light,  once  on  a  beech  in  Sav.  Forest  (D)  in  1881 
Amphidasis  Prodromaria — Sav.  Forest,  on  oaks,  scarce,  occasionally  at  light 

A.  Betularia — Sav.  Forest  (B),  Manton  Copse,  not  very  common 
Hemerophila  Abrnptaria — at  Ught,  and  on  walls,  &c.,  rather  common 
Cleora  Glabraria— Sav.  Forest  (D),   Cakewood,  larvao  on  a  fence  in  Sav. 

Forest  (E)  1881,  scarce 
C.  Lichonaria^-Rabley  Copse,  Manton,  &c.,  not  nucommon  on  trees  and  palings 
Boarmia  Repandata  —abundant  in  woods 

B.  Rhomboidaria  -  abundant,  on  trees  and  at  light 

B.  Roboraria — Sav.  Forest  (C),  Puthall  W.,  on  oaks,  not  common 

B.  Consortaria — once  at  light 

Tephrosia  Crepuscularia  (Biundularia,  Neivm.) — Sav.  Forest  (D  and  E),  Stype 

W.,  common  on  trees 
T.  Laricaria  (Crepuscularia,  Nevjm.) — with  the  last 
T.  Extersaria— Sav.  Forest  (B  and  C),  Puthall  W.,  West  W.,  Stype  W.,  not 

common 
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T.  PunctuIata^Sav.  Forest  (D),  common 

Fseadoterpna  Cjtisaria — Aldboume,  Bablej,  Sav.  Forest,  not  rare 

G^meira  Papilionaria — Bablej  (common  in  1881),  Boltsridge  W. 

lodis  Vkbnabia — ^two  at  light  in  Marlborough,  1881 

I.  Laotearia — abundant  in  woods 

Fhorodesma  Bajnlaria — Sav.  Forest,  Henswood,  rare 

Hemithea  Thjmiaria — common  in  hedge-rows 

Ephyra  Porata — Black  Barney  Bottom,  &c.,  not  recently  common 

E.  Punctaria — Sav.  Forest  (A),  Pnthall  W.,  not  scarce 

E.  Trilinoaria — Sav.  Forest  (B),  common 

E.  Omicronaria — Pathall  W.,  West  W.,  Ac. 

E.  Pendnlaria — ditto,  Sav.  Forest  (D),  not  common 

Asthena  Lntaata — common  in  hedgerows,  Pewsey  Road,  Babley  Lane,  &o. 

A.  Candidata — abundant 

A.  Sylvata — Sav.  Forest  (D),  West  W.,  rather  common 

A.  Blomeri — Bamsbnry  Plantation 

Aoidalia  Scutulata — abundant  in  hedges 

A.  Bisetata^ditto 

A.  Trigeminata — ^Marlborough,  in  hedged,  ^.,  not  common 

A.  Virgularia^-conunon  at  light,  on  fences,  &c. 

A.  Suhserieeatd—^mGef  Marlborough 

A.  Bemutata— abundant  in  woods 

A.  Imitaria — ^Bamsbury,  &o.,  said  to  be  common 

A.  Aversata — ^abundant 

Bradyepetes  Amataria — Sav.  Forest  (D),  and  other  woods,  rather  common 

Gabera  Pusaria — abundant 

C.  Ezanthemaria — common  in  woods 

Gorycia  Punctata — Sav.  Forest  (A),  by  beating,  and  on  beeches,  common 

G.  Taminata — with  the  last,  scarce 

Avewtia  FlexiHa — ^E^nighton,  scarce 

Macabia  Litubata — Sav.  Forest  (E),  common,  vide  note 

Ualia  Wavaria — common  in  gardens 

Strenia  Glathrata — Bailway  Bank,  Sav.  Forest  (D),  &c.,  common 

Lozogramma  Petraria^Sav.  Forest,  abundant  among  bracken 

Numeria  Pulveraria — Sav.  Forest  (D),  not  common ;    not  uncommon   at 

Henswood 
Fidonia  Atomaria — common  among  heather,  West  W.,  &c. 

F.  Piniaria — among  firs,  Sav.  Forest  (E)  rare,  common  at  Stype  W. 

Minoa  Euphorbiata — Sav.  Forest  (A  and  C),  Henswood,  Babley,  not  raro 

among  spurge 
Abraxas  Grossulariata — abundant  in  gardens  and  hedges 
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A.  Ulmata — Bincknoll,  Ramsbnry,  scarce 

Ligdia  Adustata — Say.  Forest  (D),   Rabley  Lane,  Vewwej  Boad,  oommon 

among  spindle 
Lomaspilis  Marginata — common  among  sallow 
Hybemia  Rupicapraria — common  at  light. 

H.  Lcncophcaria — common  on  oak  trees  in  woods,  ospeoialljr  West  W. 
H.  Aurantiaria — Sav.  Forest  (B),  not  yery  common 
H.  Progemmaria — ditto,  very  common 

H.  Defoliaria — ditto,  and  at  light,  common,  laryae  yery  abnndant 
Anisopteryx  Aescularia — abnndant,  on  trees,  &c. 
Cheimatobia  Bmmata — abnndant 

Oporabia  Dilutata — Say.  Forest  (A  and  B),  &c.,  common 
Larentia  Didymata — common  everywhere,  abundant  at  Babley,  Ac. 
L.  Mnltistrigaria — Say.  Forest  (D),  scarce  . 
L.  Oliyaria — Say.  Forest  (B  and  D),  moderately  oommon 
L.  Miaria — very  abundant  in  Say.  Forest,  Ac. 
Emmelesia  Affinitata — Oare,  Bincknoll,   once  in    Say.  Forest  (D),   locallj 

common,  but  not  in  immediate  neighbourhood   of    Marlborough;    in 

hedgerows 
E.  Alchemillata — Rabley,  abundant;  common  in  hedgerows,  Kanton  Lane, 

&c. 
E.  Albulata— Say.  Forest  (D),  locally  abundant,  and  at  Ghisledon 
E.  DscoLORATA — taken  at  Stype  W.  in  1881 
Eupithecia  Yenoaata — West  W.,  Ramsbury 
E.  GoNsiGNATA — two  caught  at  light  in  1881  and  1888,  one  bred  by  P.  H. 

Haddock,  in  1882,  vide  note 
E.  Centaureata — Marlborough,  on  palings,  &o.,  not  oommon. 
E.  Succenturiata — Mildenhall,  Say.  Forest  (D),  &c.,  soaroe 
E.  Subf ulyata—  rather  common 
E.  ScBCMBBATA— Say.  Forest  (D),  scarce 
E.  PInmbeolata — common  in  woods. 
E.  Haworthiata — Mildenhall,  Ramsbury,  not  common 
E.  Castigata — common 

E.  Lariciata — Say.  Forest  (E),  common,  Ramsbury,  Bincknoll,  among  larch. 
E.  Irriguata— Say.  Forest  (B  and  D),  rare,  two  or  three  on  beeches  in  1880 

and  1881,  and  a  few  previously, — probably  wants  looking  for 
E.  Innotata — once  in  1879,  locality  unrecorded 
E.  Nanata—  once  at  light 
E.  Subnotata— common 
E.  Vulgata— abundant  at  light  and  on  walls 
E.  Assimilata — common  in  gardens 
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E.  j9ul>etZiata— Littleoote  Park,  onoe 

E.  Dodoneata — Say.  Forest  (D),  scarce 

E.  Abbreviata — Sav.  Forest,  &c.,  common 

E.  Ezigaata — ditto,  ditto 

E.  ToGATA — Sav.  Forest  (E),  one  in  1883,  yide  note 

E.  PufnilcUa — not  common 

E.  Coronata — Say.  Forest  (D),  Ramsbmy,  scarce 

E.  Bectangnlata — common,  at  light,  &c. 

Lobophora  Viretata— Say.  Forest  in  1871,  two  in  1882  (at  Bablej  f) 

L.  Lobnlata—Say.  Forest  (B),  rather  common 

T.  Variata — yery  common  in  all  fir  woods 

T.  Firmaria — Chilton,  Bamsbnry  Plantation 

Tpdpetes  iMPLuyiATA — once  in  Say.  Forest  (B),  1881 

Y.  Elutata— abundant  in  hedges,  &o, 

Melanthia  Bnbiginata — Say.   Forest  (A  and  D),  rather  common  amongst 
hawthorn 

M.  Ocellata — common,  Say.  Forest  (B  and  D),  and  in  hedges 

M.  Albioillata — Say.  Forest  (D  and  E),  Henswood,  not  scarce,  generally  on 
trees,  from  which  it  flies  off  at  a  collector's  approach 

Helanippe  Hastata — Say.  Forest  (D),  West  W.,  Puthall  W.,  not  common 

M.  Prooellata — formerly  at  Manton  Copse,  scarce,  taken  in  1883  at  Mildenhall 

bofders,  yide  note 
M.  Unangnlata — Say.  Forest  (A,C,D),  Ayebnry  Ring,  Ac,  not  uncommon 

M.  Biyata — Say.  Forest  (A  and  D),  &c.,  not  scarce 

M.  Biriyiata — yery  common 

M.  Montanata— abundant 

M.  Galuta— onoe  in  Say.  Forest  (A),  in  1880 

M.  Fluctnata — ^abundant 

Anticlea  Babidata — Babley,  West  W.,  uncommon 

A.  Badiata — common,  on  paling^  and  trees,  &c. 

As  Deriyata— ditto,  at  light,  and  on  trees  in  Say.  Forest  (D) 

Coremia  Propugnata — Say.  Forest,  generally  common 

C.  Femigaria — common  eyerywhere 

C.  Unidentaria — with  the  last,  not  so  common 

Camptogramma  Bilineata — abundant 

C.  Fluyiati^--once  at  light  in  1877 

Phibalapteryx  Tersata— among  clematis,  Henswood,  and  abundantly  in  a  lane 

near  Axford,  at  light  at  Marlborough  College  in  1881 
P.  Lignata — Marlborough,  said  to  be  common 
P.  Vitalhata — Bamsbury,  scarce 
SootoBift  0Qbitata — common,  at  light,  on  walls,  Ac, 
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S,  Yetulata-^ommon  among  bnokthom,  especially  in  Rabley  Lane 

8.  Bhamnata— with  the  last,  bat  not  so  common  and  does  not  fly  so  readily 

by  day,  Babley  Lane,  Avebnry  Bing,  Knighton 
S.  Certata — Marlborongh 

8.  Undulata— onoe  in  187S,  two  in  1881  at  West  W.  and  Mildenhall 
Gidaria  Miata — Say.  Forest  (B),  and  at  light,  common 
C.  Picata — Sav.  Forest  (D),  Mildenhall,  and  other  woods. 
C.  Corylata — common  in  copses 
0.  Bossata— generally  common 
C.  Immanata — ditto 

C.  Suffnmata — Say.  Forest  (D),  not  nncommon 
C.  Silaceata — ditto,  gener&Uy  rather  common 
0.  Pmnata — Bamsbory,  Marlborongh,  in  gardens 
C.  Testata — not  rare  among  sallows,  &ci. 
C.  Fnlyata — common  in  hedgerows 
C.  Pyraliata — ditto,  especially  at  Babley 
G.  Dotata — at  light,   and  in  gardens  and  hedges,  not  so  common  as  the 

preceding 
Enbolia  Oervinaria — at  light 
E.  Mensnraria — abondant,  Babley,  &c. 

E.  Plnmbaria — Glench  Gommon,  abundant,  occasional  in  Say.  Forest 
E.  Bipuiotaria — on  the  downs,  locality  unknown 
E.  IrMMo^oto— ditto,  ditto 

Anaitis  Plagiaria — West  W.,  and  at  light,  moderately  common 
Ghesiai  Spartiata— has  been  taken  at  light 
Odeda  Ghierophyllata — Say.  Forest,  abundant  among  bracken 


PYBALIDINA. 
Hypena  Proboscidalis — abundant,  among  nettles 
H.  Bostralis — ^nbt  rare,  chiefly  after  hybernation,  at  light,  Ac, 
Biyula  Sericealis — Bedwyn,  Boltsridge,  and  other  woods,  common 
Herminia  Barbalis—oommon  in  woods,  Say.  Forest  (D),  West  W.,  Henswood, 

&o. 
H.  Tarsipennalis — ditto,  ditto 

H.  Nemoralis  (Grisealis) — Say.  Forest  (B  and  D),  West  W.,  Ac,  abundant 
Pyralis  Farinalis — about  buildings,  once  conunon 
P.  Glancinalis — in  1881,  locality  unrecorded 
Agloesa  Pinguinalis — abundant  about  buildings 

Pyrausta  Punicealis — Marlborough  Downs,  Babley,  Bailway  Bank,  &c, 
P.  Purpuralis— ditto,  common 
var,  Ostrinalis — with  the  last 
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Herbnla  Cespitalis — Rablej,  Railway  Bank,  &q.,  common 

Ennychia  Anguinalis — Rabley,  West  W. 

Cataclysta  Lemnata — abont  ponds,  not  uncommon 

Paraponyx  Stratiotata— ditto,  and  at  light 

Hjdrocampa   NymphoBata — abont    ponds,    at    Bincknoll,    Ghialedon,    &c., 

common 
H.  Btagnata — common  abont  ponds,  Sav.  Forest,  &c. 
Acentropiis  Nivtnm — once,  Canal,  Bnrbage 
Botys  Pandalis — Rabley,  common,  Sav.  Forest  (A  and  D) 
B.  Vertioalifl — abundant,  among  nettles 
B.  Fuscalis — common  in  hedges 
B.  Urticata — ditto 

Ebulea  Crocealie — Sav.  Forest,  Bedwyn 
E.  Sambucalis— common 
Pionea  Forficalis — ditto 
Spilodes  Cinctalis^— rather  common 
Scopula  Lutealis — Sav.  Forest,  common  in  hedges  near  the  Cricket  Ground, 

&c. 
6.  Olivalis — abundant  in  hedges 
S.  Prunalis — ditto 

8.  Fenrugalis — Henswood,  Boltsridge  W.,  scarce 
Stenopteryx  Hybridalis — Railway  Bank,  &c.,  common 
Nola  Cucullatella^Sav.  Forest  (B),  Marlborough  College  at  light 
N.  Cristulalis — Sav.  Forest  (B  and  D),  common  on  trees  and  fences 
Simaethis  Fabriciana — abundant  among  nettles 
Choreutes  SdntiUukma — Chilton,  in  1872 
Eudorea  Genibra — Ramsbury,  at  light 
£.  Ambigualis— abundant 

£.  Pyralella — Sav.  Forest  (D  and  E),  Ac,  very  common 
E.  CraiageiUa — rather  common 
E.  Frequentella — abundant 
E.  Reainea — Knighton,  Boltsridgfe,  not  rare 
E.  An^/ustea — Marlborough,  at  light 

Aphomia  Colonolla'- common  at  light  about  the  College,  &c* 
Achroia  Orisella — Marlborough,  Ramsbury 
Ephestia  EluteUa — ditto,  ditto 
Honwesotna  NehuUlla — Ramabury,  not  scarce 
H.  Binaevella — Marlborough,  Ramsbury 
Acrohiuia  ConaocieUa — Thrup  W. 

■ 

A.  TumideUa — Henswood,  Thrup  W. 
Cryptohlahetf  Bistriga — Boltsridge  W.,  scarce 
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Myelois  CirrigereUa — BamBbnry  at  light,  scarce,  ride  note 

Nephopteryx  Roborella — Bedwyn,  &c.,  common 

Crambns  ChryaontteheUtu — Say.  Forest,  locallj  common 

C.  FalseUus — Ramsbory,  Avebury,  in  thatch 

Q,  FratelluB — abundant 

C.  Fascaellos — Chisbory,  Bedwyn,  &c. 

C.  Hortuellos — abundant 

C.  Colmellus — ditto 

C.  InquinaieUtis — common 

C.  Geniculens — ditto 

G.  Selaaelltu — Knighton 

G.  Tristellns — abimdant 

G.  Finetellos — Railway  Bank,  Stype  W.,  Ac. 

C.  Perlellus — Ramsbnry,  Bedwyn,  &o. 

Ghilo  Fosficellus — one  flying  over  a  pond  near  the  "  Column "  in  Sar. 

Forest  in  1879 
Chlcsphora    Praainana — Sav.    Forest,   Rabley,  Ac,   common,    larvss  often 

plentiful  in  Say.  Forest  (B  and  C),  chiefly  on  oak 
C.  Quercana — Say.  Forest  (B),  Stjpe  W.,  scarce 


TORTRICINA. 
Hypermecia  Angustana^  common 
Eulia  Ministrana — ditto 
Antithesia  Corticana — Henswood,  scarce 
A.  Betuletana — West  W.,  Stype  W.,  &c.,  common 
A.  Capneanar^Puthall  W. 
A.  Ochroleucana — rather  common 
A.  Cynosbatella — common 
A.  Pmniana-^abundant 

A.  Marginana — Bedwyn,  Mauton  Copse,  &c.,  scarce 
A.  Gentianana — Bedwyn,  Mildenhall 
A.  Ustulana — Thrup  W.,  Rabley,  Loves  W. 
Tortrix  Viridana— abundant 
T.  Fosterana — Ramsbury,  &c.,  common 
T.  Heparana — common 
T.  Ribeana — ditto 
T.  Gorylana — less  common 

Lozotsema  Sorbiana— Rabley,  Loves  W.,  Ac.,  common 
L.  Mnsonlana— common 
L«  Gostana — Knighton 
L.  Unifasciana — very  common 
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L.  Tolvana — common 

L.  Boborana— Stype  W.,  Loves  W.,  Thrap  W. 

L.  Xylosteana — veiy  common 

L.  Bosana — abundant 

Ditola  Angostiorana — very  common 

Ptylochoma  Lecheana— common 

Notocelia  Udmanniana — rather  common 

Pardia  Tripnnctana — common 

Bpilonota  Boborana — ditto 

S.  Boeaecolana^not  rare,  BamBbnzy,  West  W. 

S.  Trimacniana— rather  common 

Lithographa  Campoliliana^conunon 

L.  Niaella— common,  West  W.,  &o. 

L.  Penkleriana — yerj  common 

PhlsBodes  Tetraquetrana— Bedwyn,  West  W.,  Puthall  W. 

Poedisca  Piceana— Boltsridge  W. 

P.  Solandriana — common 

P.  Ophthalmicana— Thrap  W.,  West  W.,  not  common 

Catoptria  Scopoliana — Bamsbnrj,  Babley 

C.  Fulvana — Bamsbnry,  local 

C.  Hohenwarthiana — Thrup  W.,  Bedwyn,  Ac.,  common   ^ 
Halonota  Bimacnlana — Bedwyn,  West  W.,  Henswood 

H.  Cirsiana— Bedwyn  Brails 

H.  Scutnlana— Bailway  Bank,  &o, 

H.  Brnnnichiana^ common 

H.  Tetragonana-— Thrap  W.,  Puthall  W.,  Ac.,  not  rare 

Dicrorampha  Petiverella — common 

D.  Seqnana — Bedwyn 

D.  Politana— Stype  W.,  Aldbonrne,  Bamsbory,  &c. 

D.  Simpliciana— Cakewood 

D.  Plambagana— yery  common 

D.  Consortana — Bedwyn  Brails 

Coccyx  Ilyrciniaua — very  common 

Gartella  Bilunana— West  W. 

Hedya  Payknlliana — Henswood 

H.  Ocellana— very  common 

IT.  Dcalbana — ditto 

U.  Neglectana — Bamsbory,  common 

H.  Trimacniana — very  common 

Steganopiycha  Naevana— ditto 

Anchylopera  Mitterbacheriana*- Henswood,  Bav«  Forest  (D),  not  rai^ 


62  MARLBOROUGH  LEPIDOPTERA. 

A.  Diminatana—  Kniji^liton,  Boltsridge  W.,  scarce 

A.  Lnndana — ^very  common 

A.  Derasana— Rabley,  Knighton,  not  common 

A.  Comptana— Everleigh  Downs 
Bactra  Lanceolana — yery  common 

B.  Forfarana — Ramsbury,  Bedwyn  ;  at  light 
Argjrotoza  Conwayana — ^abandant 
Dictyopteryx  Contaminana — ditto 

D.  Loeflingiana — ditto 
Croesia  Bergmanniana — ditto 

C.  Forskaleana — ditto  i 
C.  Holmiana — common  ' 
Hemerosia  Bheediella — Mildenhall,  Say.  Forest,  &c.,  common 
Oxygrapha  Litcrana— Say.  Forest  (D),  Babley,  &c.,  common 
Peronea  Schallcriana — Bedwyn,  Rabley,  Henswood 
P.  Comparana — yery  common 
P.  Tristana— Boltsridge  W.,  Mildenhall,  &c, 
P.  Rofana — Aldbonme  Gorse 
P.  FayiUaoe&na — yery  common 

P.  Hastiana— Marlborongh,  Aldbonme  Gorse,  common 
P.  Variegana — yery  common 

Paramesia  Aspcrsana— Stypo  W.,  Thrup  W.,  Ac,  yery  common 
Teras  Candana — Manton  Copse,  Bedwyn 
Poecilochroma  Profundana-— common 
P.  Corticana — yery  abnndant 

P.  Oppressana — Ramsbnry,  on  poplflu:^,  West  W.,  common 
Anisotasnia  Ulmana — Blakes  W.,  Littlecote,  &c. 
Eoxana  Arcuella — ^West  W.,  Rabley,  Thrup  W.,  Ac. 
Semasia  Spiniana — Rabley  Lane,  Knighton,  Ac. 
S.  Woeberana — Bamsbnry 
S.  Janthinana — ditto,  not  common 
S.  Rufillana — Bedwyn  Brails 
S.  Nanana — Blakos  W.,  Ramsbury  Plantation,  &c. 
Eucelis  Anrana — Knighton,  Boltsridge  W. 
Ephippiphora  Rkgiana — Granham  Hill,  on  sycamores,  common 

E.  Argyrana — Say.  Forest,  common  on  trees 
E.  Nigricostana— Sayemake,  Axford,  Knighton,  Ac. 
Stig^onota  Nitidana — Thrup  W. 
S.  Compositella — Ramsbury,  Ac,  common 
S.  Perlepidana — generally  common 
Asthenia  Splendidulana — Say.  Forest,  Henswood 
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Betxnia  BuoUuia — Eastridge 

R.  Pinivorana — Sav.  Forest,  Eastridge,  common 

B.  Oocultami — Boltsridge,  not  common 
Endopisa  ^ozimana — Knighton,  BinoknoU,  Ac, 
Carpocapsa  Joliana — Sav.  Forest 

C.  Splendana — Thmp  W.,  Sav.  Forest,  Ac, 
G.  Grossana — Thmp  W.,  &c.,  not  soaroe 
C.  Pomonella — Bamsbuiy 

C.  Fanebrana—Bamsbory,  not  common 

Grapholita  Albersana — Pathall  W.,  West  W.,  &c. 

6.  Ulioetana — abnndant 

G.  Hjpericana — very  oommon 

Gnephasia  Hjbridana— very  common 

G.  Snbjeotana — abnndant 

G.  Virganreana — ditto 

G.  Altemella — common 

C.  Nnbilana — Ramsbniy,  local 

Ablabia  Pratana — ^Aldbonme  Downs 

Enchromia  Striana— very  common 

OrthotsBnia  Antiqnana — Bamsbnry,  in  marshy  ground 

Seriooris  Lacnnana — abnndant 

B.  Urticana — common 

Lobesia  Beliqnana — common  in  woods 

Ghrosis  Tesserana — very  common 

Argyrolepia  Snbbanmanniana — Aldboome,  Martinsell,  on  downs 

A.  Badiana — Bamsbnry  Plantation 

A.  Gnioana — Babley,  oommon 

Eupoeoilia  Maoulosana-  -Manton,  Boltsridge  W.,  oommon 

E.  Nana-— Bamsbnry 

E.  Angnstana— common 

E.  Manniana — not  scarce  • 

E.  Bnpicola — West  W.,  Knighton,  locally  oommon 

E.  Boseana — Bedwyn  Brails 

E.  Bnfioiliana — Henswood,  Forest  Hill 

Lozopera  Dilnoidana — ^Bed?ryn  Brails 

L.  Franoillana — Eastridge,  scarce 

Xanthosetia  Hamana — very  oommon 

X.  Zosgana — Loves  W.,  Babley,  scaroe 

Tortricodes]Hyemana—«bondant  in  woods 
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TINEINA. 
Ghimabaoche  Fhryganella — Thrnp  W.,  Marlboroagh 
C.  Fagella — ^very  common 
SemioBcopifl  Ayellanella — Bamsbory  Park 
S.  Steinkellneriana — Say.  Forest 
Talasporia  Psendobombyoella — caaes  in  Bav.  Forest 
Xjsmatodoma  Melanella — Sav.  Forest,  Bamsbnry 
Tinea  Bnsticella — common 

T.  FuLViMiTBELLA — Sav.  Forest  (D),  common  on  oaks 
T.  Tapetzella — Marlborongh,  Bamsbnry 
T.  Arcella — rather  common 
T.  Gbanella — Sav.  Forest 
T.  Cloaoella — common 
T.  Misella 'Marlborough 
T.  Fascipnnctella — ditto 
T.  Pellionella — abundant 
T.  Lapella — common 
T.  Semif  olvella — ^not  scarce 

Lampronia  Qaadripanctella — Manton,  rather  common 
L.  Praelatella — Babley,  Loves  W.,  Ac. 
L.  Bnbiella — rather  common 
Incnrvaria  Mascalella — common 
I.  Capitella— Sav.  Forest  (D),  on  oaks 
Nemophora  Swammerdammella— common 
N.  Sohwarziella — ditto 
N.  Metazella — Bamsbury  Plantation 
Adela  Fibulella — ^rather  common 
A.  Deg^reUa — common  in  woods 
A.  Yiridella — abundant 
Nemotois  Scabiosellus — Thrup  W. 
Micropteryx  Calthella — abundant  * 
M.  Aruncella— Marlborough 
M.  Seppella — abundant 
M.  Mansuetella — Chilton,  scarce 
M.  Allionella^  Babley 
M.  Thunbergella — common  in  woods 
M.  Purpurella— Loves  W.,  Henswood,  Ac,  common 
M.  Salopiella — Loves  W. 

M.  Semipurpurella— Henswood,  Loves  W.,  Ac,  common 
M.  Unimaculella— Manton  Copse,  Henswood,  Ac,  not  common 
M.  Fastuosella — Manton  Copse 


MARLBOHOUGB  LEPIOOPTEBA.  66 


M.  Snbparpurella — abundant 

Swammerdamia  Apicella — rather  common 

S.  Caeaiella — abundant 

8.  Griseocapitella — Puthall  W.,  not  common 

S.  Lntarea — common  generally 

S.  Pyrella — common  amongst  hawthorn 

Hyponomenta  Plambellaa — very  common 

H.  Padellns — common 

H.  Eyonymellos — ditto 

Anesychia  Decemgfuttata — locally  common 

Prays  Curtisellos— common 

Platella  Cruciferaram — abundant 

P.  Porrectella — Marlborough 

Gerostoma  Seqnella — Ramsbury 

C.  Vittella — common 

C.  Badiatella— abundant 

C.  Costella — common 

C.  Sylvella — Ghisledon,  &c.,  common 

C.  Alpella— Say.  Forest,  Thrup  W.,  Henswood,  Ac. 

C.  Horridella — Knighton,  scarce 

C.  Soabrella—Sav.  Forest,  scarce 

C.  Xylostella — common 

Theristis  Gandella — Ramsbury,  West  W. 
Phibalocera  Quercana — very  common. 
Depressaria  Gostoea — common 

D.  Litnrella — Babley  Lane,  &c. 

D.  Umbellana— one  in  Say.  Forest  (B),  1881 

D.  Asaimilella — Martinflell        ^ 

D.  Atomella— ditto 

D.  Arenella — abondant 

D.  Propinquella — common 

B.  Subpropinquella — abnndant 

D.  Alstroemeriana — not  common 

D.  Purpurea — abundant 

D.  Hypericella — Rabley  W.,  Bedwyn  Brails 

D.  Gonterminella — ^Marlborough 

D.  Ooellana — Azford 

D.  Teatiana — Bamsbnry,  Azford 

D.  Applana — abnndant 

D.  Giliellfk— common 

D.  Pimpinellae— •Azford,  Marlboioogh,  he* 
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D.  AlbipimcteUaf — ^yeiy  common 

D.  Chaerophylli — ^Azford,  Marlboroagh 

D.  Ultimella — Bamsbury,  &c.,  common 

D.  Nervosa — Axford,  Marlborough,  &c. 

D.  Pastinacella — BamBbnrj,  scarce 

D.  Heracliana — very  common 

Gelechia  Cinerella — Henswoodj  Rabley,  Stype  W. 

G.  Rufescens — rery  common 

G.  Popnlella — Ramsbury,  Bedwyn,  &c. 

G.  Ericetella — West  W.,  very  common 

G.  Mnlinella — Clench  Common 

G.  Sororculella — Ramsbnry 

G.  Terrella^  abundant 

G.  Acnminatella — Ramsbnry,  Rabley,  Ac. 

G.  Affinis — abundant  in  thatch 

G.  Bomestica — ditto 

G.  Proximella — West  W.,  Bedwyn  Brails,  common 

G.  Notatella — West  W.,  &c.,  common 

G.  Vulgella — Sav.  Forest,  Ac,  scarce 

G.  Luculella — Henswood,  West  W. 

« 

G.  Fugitivella — Marlborough 

G.  Maculea — common 

G.  Tricolorella-Hlitto 

G.  Sequax — Rabley,  Thrup  W.,  common 

G.  Albiceps — Henswood 

G.  Dodecella — Eastridge 

G.  Tripaiella — Ramsbnry,  Manton  W. 

G.  Tenebrella— Chisbury,  Eastridge,  Boltsridge 

G.  Ligulella — Bedwyn  Brails 

G.  TsBniolella — Marlborough 

G.  Anthyllidella— ditto,  Thrup  W.,  Ac. 

G.  Atrella — Boltsridge,  Bedwyn,  Rabley,  &c. 

G.  Bifractella— Stype  W. 

G.  Gemmella — Stype  W.,  Henswood,  Loves  W.,  Ac. 

G.  NsBviferella — Marlborough,  Azford 

Chelaria  Hubnerella — common    ' 

Anarsia  Spartiella — Burridge  Heath 

Sophronia  Farenthesella — Henswood 

Harpella  Geoifrella — Rabley,  West  W.,  Henswood,  &c.,  common 

Dasycera  Sulphurella — Ramsbnry,  Sav.  Forest,  Ac.,  common 

Oecophora  Flavimnculella — Rablpy 
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0.  Tinotella — common  in  woods 

O.  Fnsoesoens — Bamsbury,  Marlborough 

O.  PsendoBpretella — abundant 

Bndrotis  Fenestrella— ditto 

Bntalifl  Foaooaonea — Thmp  W.,  common 

B.  Senesoens — ^Bedwyn  Brails,  Thmp  W. 

Panoalia  Latreillella  P— Babley 

P.  Lewenhdekella— West  W.,  Eastridge,  Ao.,  common 

Glyphipteryx  Fnscoviridella^  abundant 

G.  Gladiella— Knighton,  common 

6.  Thraaonella— ditto 

G.  Bqoitella— Fyfleld,  Hnngerford 

G.  Fischeriella— Tory  common 

Perittia  Obecuripnnctella — Henswood,  Manton  Copse,  common 

Antispila  Pfeifferella^common 

Tinagma  Sericiellnm — ditto 

T.  Besplendellom— Bedwyn  Brails 

Argyresthia  Ephippella— Babley  W.  Thrup  W.,  very  common 

A.  NitideUa— abmidant 

A.  Bemitestaoellar— Bed?ryn,  Cakewood,  Ramsbnry,  Ac. 

A.  Albistria— abundant 

A.  Semifnsoa— Marlborough,  Bamsbury 

A.  Mendioa— common 

A.  Betinella — ^Bedwyn  Brails 

A.  Dilectella— Everleigh  Downs,  common 

A.  CurreUa— BincknoU,  common 

A.  Pygnusella— Bamsbury,  Bedwyn  Brails 

A.  Gcedartella— abundant 

A.  Biookeella— BaWey  W.,  Loves  W. 

Cedestis  Farinatella^Eastridge 

Oonerostoma  Piniariella — ditto 

ZeUeria  Insignipennella— Bamsbury  Plantation 

Graoilaria  SwedereDa — common 

G.  Stigmatella— ditto 

G.  Elongella— Say.  Forest,  Gakewood 

G.  Tringii>ennella— Bamsbury,  Marlborough,  common 

G.  Syringella — abundant 

G.  Aurognttella--common 

Corisoium  Brongniardellum — Bamsbury 

0.  Sulphurellnm — Bav.  Forest 

Omix  Ayellanella— abundant 
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0.  Anglioella — ditto 

O.  Betnlae — Sav.  Forest,  Chiabiiry  W. 

O.  ToFqiiillella— Marlboroagh,  Ramsbiuy 

O.  Gattea  — Mildenhall,  Bamsbniy 

Coleophora  Larioella— abundant 

G.  Solitariella — Say.  Forest,  Bamsbury,  not  common 

G.  Lutipennella— common 

G.  Fuacedinella^ abundant 

C.  Vimineiella— Manton  W.,  Rabley  W.,  BoUsridge  W. 

G.  Siccifolia — Knighton,  Boltsridge 

G,  Gryphipennella— rather  common 

C.  Nigricella — common  on  birch,  &c. 

G.  Albitarsella — Rabley,  West  W.,  Ac.,  scarce 

G.  Aloyonipehnella — Bedwyn  Brails,  Ramsbnry 

G.  Fabriciella — Ramsbury,  at  light 

G.  Palliatella— Thrup  W.,  Littleoote  W. 

G.  Albicosta — Say.  Forest,  along  Hongerford  Road,  1881 

G.  Lizella — Marlborough 

G.  Discordella — Rabley  Lane 

G.  Therinella — Ramsbnry 

G.  Troglodytella — Knighton 

G.  Argentnla — Mildenhall,  Knighton,  &c. 

G.  Annulatella — ^Boltsridge,  &c. 

G.  Mnrinipennella — Pnthall  W.,  Grofton,  Ac,  very  common 

0.  Gaespititiella — common 

Batraohedra  Pinioolella — Blakes  W. 

Oinophila  Y-flaya — Ramsbnry 

Ghanliodns'Ghaerophylellns — ^Axford,  Aldbonme,  common 

Layema  Laoteella — Boltsridge  W. 

L.  Mifloelli^— Loyes  W.,  Thmp  W. 

L.  Epilobiella — abundant 

L.  OcHBACBELLA — Say.  Forest  P     In  1880 

L.  Phragmitella — Ghilton,  Knighton,  yery  common 

L.  Decorella — Ramsbury,  Mildenhall,  Ac,  common 

L.  Subbistrigella — Ramsbury 

L.  Atra—Ramsbuiy,  Sav.  Forest  (D) 

Ghrysoclista  Flavicaput — Marlborough,  Ghisledon,  Ac. 

Asychna  Modestella— Henswood 

A.  Tebminella — larvaa  common  in  September  at  Ramsbury  {E,  Meyriek), 

Chrysocorys  Festaliella— generally  distributed 

Stephensia  Brunnichella — Mildenhall,  Thmp  W.,  common 


< 
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Elachista  Magnificella — Babley 

E.  Gleichenella — Eaatridge 

E.  Albifrontella — common  in  woods 

E.  Ginereopmiofcella — Ramsbmy 

E.  Lutioomella — Rablej,  Thmp  W.  Manton,  Stc. 

E.  Atrioomella — rather  common 

E.  Nigrella — abundant 

E.  Bedellella — common  on  downs 

E.  Obflcurella— abundant 

E.  Subnigrella — Bolteridgc,  W. 

E.  Hegerlella— Boltsridg^,  Rabley,  &o. 

E.  Zonariella — Rablej,  Manton  W.,  Boltsridge 

E.  Gangabella — Eastridge 

E.  Biatomella — Sav.  Forest 

E.  Triatomea — Rabley,  Knighton,  fto.,  common 

E.  FoUinariellA— Rablej 

B.  Rnfocinerea — abundant 

E.  Gygnipennella — ditto 

Tischeria  Complanella — ^very  common 

T.  Marginea — common 

LithocoUetis  Sylvella — ditto 

L.  Gramerella — abundant 

L.  Heegeriella — Loves  W.,  Ghisbuiy  W.,  common 

L.  Ahiifoliella — Bedwjn,  common 

L.  Lautella — ^Pewsey 

L.  Ulmifoliella — Henswood,  Bar.  Forest,  Bedwyn 

L.  Spinolella — Ghiseldon 

L.  Salioioolella— Stype  W. 

L.  Pomifoliella — abundant 

L.  Spinioolella — common 

L.  FagineUa— abundant 

L.  Coryli — yery  common 

L.  Lantanella — Mildenhall,  Knighton,  Ac,  common 

L.  Quercifoliella — abundant 

L.  Messaniella^Chilton,  ditto 

L.  Viminiella — Axford 

L.  Nicellii — Loves  W.,  Blakes  W.,  Axford,  fto. 

L.  Schreberella — Mildenhall,  Ghilton,  Ac. 

L.  Emberizaepennella-^PuthaJl  W« 

L.  Tristrigella— Marlborough,  Ac. 

L.  Trifasoiella— common 
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Lyonetia  Clerckella— Bamsbory  * 

PbyUocnistis  Suffusella — abundant 

P.  Baligna — ditto 

Cemiostoma  Labumella — ^abundant  in  gardens 

Bacoalairix  Aurimacalella— Bedwyn  Brails,  Karlborongh 

B.  Crataegi— Marlborough 

Nepticola  Atricapitella — common 

N.  Buficapitella — ditto 

N.  Pomella — Bamabury 

N.  Oxyacanthella — Marlborough 

N.  Visoerella — ditto 

N.  Anomalella — Bamabury,  Marlborough,  Ac. 

N.  Catharticella— Ramsbury,  very  common 

N.  Septembrella — Babley,  Cakewood 

N.  Headleyella— Thrup  W. 

N.  Subbimaculella — very  common 

N.  Salioifl— Stype  W.,  Blakes  W.,  &c. 

N.  Floslaotella — very  common 

N.  Luteella— Henswood 

N.  Angulifaaciella — Bamabury,  &c.,  common 

N.  Miorotheriellar^-common 

N.  Betulioolap-Puthall  W. 

N.  Plagioolella—Babley  Lane,  Ac. 

N.  Tityrella — Sav.  Forest,  very  common 

N.  Gratiosella— Azford,  abundant 

N.  Marginicolella — Marlborough,  Bamabury 

N.  Aurella— abundant 


PTEROPHOBINA. 
Pterophorus  Trigonodactylus— Bailway  Bank,  common 
'  P.  Acanthodactylus— Babley 
P.  Phaeodactylus — Chilton,  Bedwyn,  Ac. 
P.  Bipunctidactylus— Thrup  W.,  Babley,  Ac. 
P.  LoEWii — Babley  in  1883,  vide  note 
P.  Fuscus — abundant,  esp.  at  Babley. 
P.  Pterodactylus,  ditto 
P.  Microdactylus-^Weat  W. 
P.  Oalactodactylua — common 
P.  TcfrodocfyZiM— Common  Frith 
P.  Pentadactylus— abundant 

Alucita  Polydactyla — ^abundant^  at  light,  Ac. 
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NOTES. 


Arge  Qalatea — This  inflect  has  been  gradaallj  getting  com^ioner,  and 
extending  its  range  westwards.  A  scarce  variety  occurs  not  onfrequently  at 
Babley  Copse,  in  which  the  markings  are  reddish-chocolate  on  a  yellow 
ground. 

LinienitiB  SihiUa — Till  about  .fifteen  years  ago  this  insect  was  quite 
unknown  in  the  neighbourhood.  It  has  since  been  common,  but  is  hardly  so 
now,  and  is  not  found  within  easy  reach  of  Marlborough. 

Melitcea  Artemis — Was  formerly  reported  from  Clatford  Bottom  and 
Chisledon ;  for  many  years  it  was  thought  to  be  extinct,  but  in  1881  and 
subsequently  it  has  appeared  singly,  or  in  small  numbers,  all  over  the 
Marlborough  district ;   a  proceeding  totally  unlike  its  usual  habits. 

The  other  two  species  of  Melitcea  have  been  extinct  for  very  many 
years  in  this  neighbourhood. 

Cymatophora  Ridens — Previous  to  1881,  was  reported  from  Manton 
Copse,  where  it  was  very  rare,  but  in  that  year  the  larvsB  absolutely  swarmed 
on  oak  and  beech  in  Savemake  Forest,  where  it  had  never  before  been  known 
to  occur. 

Noctua  Depuncta — Was^omitted  in  the  list  of  1877,  but  occurred  in  that 
of  1871.     I  know  nothing  of  the  correctness  of  the  orig^al  notice. 

Eremohia  Ochroleuea — Mr.  Meyrick  tells  me  that  this  insect  ought 
certainly  to  be  taken  annually  in  fair  quantities  by  proper  searching.  I 
therefore  recommend  it  to  the  notice  of  collectors. 

Hadena  Adtista — As  this  insect  has  appeared  in  the  Beports  of  1879 — 80 
— 81 — 82,  I  introduce  it  here,  but  I  believe  that,  owing  to  an  error  in  the 
Society's  collection,  a  variety  of  A.  Gemina  has  been  mistaken  for  it. 
Perhaps  subsequent  collectors  will  clear  up  the  doubt. 

Macaria  Liturata — This  insect  is  so  common  among  the  firs  in  Savemake 
Forest  that  its  non-appearance  in  the  list  of  1877  is  somewhat  remarkable. 
It  was  probably  due  to  an  oversight. 

Eupithecia  Consignata — Seems  to  occur  about  the  College.  Of  the  two 
B|)ec'imeiis  captured  one  was  taken  in  Hall,  the  other  on  a  lamp  there. 

Jiupithecia  Togata — Was  previously  inserted,  only  on  the  authority  of 
Stainton's  *  Manual,'  which  reports  it  from  Maraden  near  Dovizcs.  I  have 
thecefore  ventured  to  print  it  as  a  new  species,  it  having  been  taken  in  the 
Fir  Wood  in  1883  by  £.  F.  Benson,  for  the  first  time  in  the  history  of  the 
Society. 

Melanippe  Proeellata — I  can  hardly  understand  this  insect  occuring  at 
Manton  Copse,  as  previously  reported.  The  larva  feeds  on  Clematis  VitalhOi 
and  Heiiswood  and  Azfurd)  or  Clench  Common  would  be  likelier  localities* 
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Myelois  CirrigereUa — I  cannot  do  better  than  quote  Mr.  Meyrick's  own 
words  : — "  Thej  were  taken  June  dOth,  1874,  at  light  in  the  neighbourhood  of 
Marlborough,  Wilts :  some  eight  or  nine  specimens  came  in  the  course  of 
the  evening,  but  I  onlj  secured  four  in  a  condition  worth  setting,  aB  they 
manifested  a  most  pernicious  affection  for  the  flame  of  my  candles ;  the 
remainder  succeeded  in  self-immolation.  I  did  not  meet  with  more  on  sub- 
sequent evenings,  which  I  attribute  principally  to  somewhat  unfavourable 
weather.  Some  of  the  specimens  were  quite  fresh,  others  considerably  worn. 
I  suspect  that  June  20th  will  be  about  the  time  to  look  for  it  in  general  and 
that  it  is  only  out  for  a  short  time.  It  flew  between  11  and  12  p.m."  Ent. 
Mo,  Mag,  tor  March,  1875.  The  above  is  the  only  recorded  capture  of  the 
species  in  Britain. 

Pterophorua  Lcewii — I  believe  that  the  captui'e  of  this  insect  for  the  first 
time  at  Marlborough  this  year,  was  also  the  first  capture  of  it  in  the  South  of 
England. 


I  should  have  said  in  the  Introduction  that  "  Eabley  "  and  "  Mildenhall''  refer 
to  the  two  copses  of  those  names.  "  Marlborough  "  includes  any  locality 
in  its  immediate  neighbourhood,  which  cannot  bo  more  strictly  or  advan- 
tageously  defined,  and  the  term,  in  the  Macro-lepidoptera  at  least,  is 
never  used  where  a  more  explicit  one  can  be  substituted. 


«^^^^^ 
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DuBiNO  the  past  year  a  moderate  number  of  captures  has  been  recorded,  and  a 
few  new  species  have  been  taken,  but  it  has  been  thought  hardly  worth  while  to 
print  the  list  of  notices  in  full.  The  work  done  has  been  of  a  very  desultory 
character,  and  more  energy  and  system  is  needed  to  make  records  of 
sufficient  value  to  justify  printing.  We  are  sorry  to  report  a  falling  off  from 
last  year.  It  is  true  we  have  not  had  Blandford  to  work  at  this  section  of 
Entomology,  but  there  is  a  fair  field  open  to  any  one  who  has  a  real  interest  in 
Science,  and  that  there  are  many  such  we  fully  believe,  if  we  are  not  indeed  sadly 
poverty-stricken.  The  difficulties,  too,  of  starting  are  now  considerably  lessened 
by  our  possessing  in  the  new  Museum  a  collection,  which  is  fast  becoming  of 
some  value,  and  has  had  a  fine  addition  made  to  it  by  Blandford's  munificent  gift 
of  his  beetles,  taken  during  the  past  few  years.  It  is  difficult  perhaps  to 
leave  the  Lepidoptera  and  turn  to  a  less  widely  popular  order,  but  it  is  a 
mistake  to  regard  the  different  branches  of  Entomology  as  mutually 
exclusive,  and  the  Coleoptera  offer  far  grater  variety  of  form  and  colour, 
and  more  continuous  opportunities  of  study  than  almost  any  other.  The 
way  to  begin  is  to  work  with  the  coUection  in  the  possession  of  the  Society, 
and  to  try  to  add  to  it.  A  very  little  practice  and  knowledge  will  enable  us 
to  extend  it  considerably,  and  those  ready  to  work  will  be  laying  the  foun- 
dation of  an  useful  store  of  information,  and  a  new  source  of  pleasure. 

Turning  to  the  list  of  notices,  E.  E.  Chambers'  name  appears  prominently, 
and  he  has  made  a  few  good  captures,  such  as  Oodes  helopioides,  a  new 
species  here,  taken  on  the  wall  by  the  Lodge  towards  the  end  of  May, 
Ocypus  morio  and  pedator,  neither  common  with  us,  Clythra  ^-punctata, 
and  Chilocorus  reniptuitulatust  which  latter  wo  do  not  fancy  we  have  seen 
here  before,  both  on  June  9th.  He  reports  Cicindela  campestria  seen  on 
May  29th  on  the  gravel -pits  in  the  forest,  Leafeva  puhescena  seen  on  March 
1st,  and  Sinodendron  cylhidricum  on  June  10th.  A  good  many  Water-beetles, 
and  some  new  to  us,  were  recorded  by  Mr.  Hart- Smith,  noticed  in  the  ponds 
below  Martinsell,  on  the  Field  day,  held  on  May  29th.  The  Hydradephaga  are 
very  scanty  in  our  collection,  and  a  great  many  new  species  might  be  success- 
fully hunted  down  in  water.    Of  the  genus  Hydroporua  four  species,  pahutria, 
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picipeSf  planvs  and  reticulatus  figure  on  the  liflt,  iiIbo  Laecophihis  hytUinuBf 
Laccohiua  mimUus,  AgahiM  paludosibs,  Anaccena  variahilis,  and  others 
more  frequently  seen.  E.  F.  Benson  reported  a  new  insect,  OloTphrum 
pieeum,  on  January  28th,  and  his  name  appears  several  times.  Mr. 
Moseley,  while  working  here  in  July,  took  Tachyporus  solutnsy  which  is 
new  to  the  district,  and  also  Silpha  littoralia  and  Campylus  linearis.  Tachinus 
8uhterraneu8  was  taken  in  the  Wilderness  by  Hr.  Hart- Smith  on  Febroaiy 
18th,  and  Apion  virens  by  Darell-Brown  on  January  28th.  MeloUmtha 
wJgaria  first  appeared  on  May  16th,  and  TelophorMs  hicolor  was  seen  as  early 
as  May  8th.  The  thorn-trees  in  the  forest  furnished  many  species  of 
TelephortiSf  Anaapis,  Meligethes,  EpurceUy  &c.  Donacia  semicuprea  was 
abundant  on  June  30th  on  Iris  luteus  at  Azford,  and  is  recorded  in 
A.  PercivaVs  name,  and  on  the  same  day  Athova  niger  was  taken. 
The  species  of  Rhagium  occur  not  uncommonly  in  Rabley  Copse,  and  J?. 
indagator  was  seen  by  Hamorton  on  May  19th.  This  closes  the  list  of  the  at 
all  interesting  captures.  There  is  clearly  plenty  of  material  for  work :  it  is  to 
be  hoped  that  next  year  we  shall  be  able  to  report  a  goodly  increase  to 
our  collection. 
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BOTANICAL    REPORT. 


Th£  following  List  of  dates,  aconrate  as  far  as  it  goes,  is  far  shorter  than 
usual,  and  though  the  list  of  contributors  is  long,  it  is  onlj  one  or  two  who 
have  really  done  any  work.  In  fact,  after  the  departure  of  R.  W.  Eiokards, 
the  whole  thing  collapsed,  and  no  interest  whatever  was  taken  by  the  majority 
of  the  members  of  the  Society. 

Till  the  beginning  of  March,  temperature  was  above  the  mean,  but  then 
a  veiy  cold  period  set  in,  lasting  till  the  middle  of  May.  This  ultimately 
threw  vegetation  very  backward,  it  having  been  previously  very  forward, 
though  not  so  much  so  as  last  year.  From  the  middle  of  May  to  the  middle 
of  June  it  was  warm,  but  after  that  it  was  generally  cold  for  the  time  of  year. 
Bainfall,  except  for  three  weeks  in  January  and  February,  was  below  the 
mean  till  the  middle  of  June,  after  which  it  was  generally  in  excess  of  its 
proper  amount. 

For  Agricultural  purposes  there  has  seldom  been  a  more  favourable  year 
for  those  who  could  take  advantage  of  the  fine  weather.  Farm  labour  has 
been  so  much  reduced,  that  generally  there  was  much  delay,  and  in  these 
cases  the  results,  though  favourable,  were  not  nearly  such  as  might  have 
been  expected. 

Generally  speaking,  plants  in  January  were  about  18  days  early,  in 
February  19  days  early,  in  March  12  days  early ;  in  April,  first  week,  11  days 
early,  afterwards  8  days  late ;  in  May  8  days  late,  in  June  4  days  late,  and  in 
July  about  an  average  date. 

In  January  there  were  88  plants  in  flower,  as  against  50  in  1882. 
February        „         41  „  „  63      „ 

and  in  March  „         54  „  „  107     ,» 

Names  of  those  whose  Initials  occur  in  the  following  List : — 


W.J.V.B.     ... 

Eev.  W.  J.  V.  Baker 

A.B. 

A.  Bell 

E.F.B. 

£.  F.  Benson 

F.E.B. 

F.  E.  Bull 

E.K.C. 

E.  K.  Chambers 

C.G.O. 

G.  G.  Chambers 

70 


Botanical  kepout. 


H.W.C 

H.  W.  Cholmeley 

H.J.Or. 

H.  J.  Grummitt 

K.G 

Miss  K.  Gwillim 

M.G 

Miss  M.  Gwillim 

li.Clx. 

L.  C.  Hamerton 

T.N.H.S.     ... 

Rev.  T.  N.  Hart-Rmifch 

0  •A.tii.*           ... 

J.  A.  Hay 

W.Bf.I.           ...              . 

W.  R.  Inglis 

E.J. 

Mrs.  E.  Jephson 

H.6.A.L. 

H.  G.  A.  Leyeson 

W.M.             ...             . 

W.  Mansell,  Esq. 

G.T.K.M.     ... 

G.  T.  K.  Maurice 

O.C.M. 

0.  C.  Maurice 

ScM.xi.'          ...              . 

S.  H.  Reynolds 

H.R 

H.  Richardson,  Esq. 

R.W.R 

R.  W.  Rickards 

H.B.R 

H.  B.  Rickards 

S.D.R.          ... 

E.  D.  Ross 

C.A.T.          ...             ., 

Rev.  C.  E.  Thorpe 

C.W.W.T 

C.  W.  W.  Thorpe 

F.E.T. 

F.  E.  Thompson,  Esq. 

C.T.K*          ... 

C.  Trevor  Roper 

W.L.W 

W.  L.  Wainwright 

Thalictrum 

viridis    Jan.  24,  F.E.T. 

flaynm    

by  June  23. 

Aquilegia 

Anemone 

vulgaris May  17  (cult.) 

nemorosa  ... 

Feb.  11,  R.W.R. 

Papaver 

Baniin  cuius 

Rhoeas    June  10,  H.R, 

penicillatus 

April  4,  F.E.T. 

Chelidonium 

Flammula ... 

by  June  28. 

majus     May  14,  H.J.G. 

auricomus ... 

March  31,  R.W.R. 

Fumaria 

acris  

Feb.7,F.E.T.;Ap.l8. 
May  5,  H.W.C. 

officinalis  ...  May  31. 
Raphanns 

repens   

balbosns    ... 

March    7,     F.E.T. ; 

Raphanistrum  by  June  28,  W.R.I 

April  20. 

Binapis 

arvensis     ... 

full  Jnne  16  (Chisel- 

arvensis     ...  May  19. 

don),  T.N.H.S. 

alba    May  19. 

Ficaria  

Jan.  8. 

Brassica 

Caltha 

Rapa  by  May  5. 

palustris    .. 

.  Jan.l4,E.G.;Feb.l6. 

•  Diplotaxis 

HelleboruB 

muralis  June  22  (cult.) 
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Sisymbrium 

officinale    . . .  fail  July  10. 

Alliaria April  25,  K.G. 

Cardamine 

pratensis    ...  March  31,  B.W.R. 

hirsuta   Jan.  20,  R.W.B. 

sylvatica    ...  full  May  5,  H.  6.  A.  L,; 

H.E. 
ArabiB 

thaliana     ...  by  May  5,  H.W.C. 

hirsuta  by  May  20,  C.E.T. 

Barbarea 

ynlgaris by  May  19. 

Nasturtium 

officinale    ...  June  5. 
Draba 

vema Feb.  2,  F.E.T. 

Capsella 
Bursa-pastoris  Feb.  16,  B.W.B.  (new 

plant). 
Lopidium 

campestre  ...  full  June  9,  H.W.C. 
Senebiera 

GoronopuB ...  April  SO,  July  10. 
Beseda 

lutea  full  June  30,  J.A.H. 

Helianthemum 

Tulgare  May  28. 

Viola 

odorata March  2,  E.J. 

hirta  March  11,  B.W.B. 

sylvatica 

Biyiniana  ...  April  7,  E.J. 

Beichen- 
bachiana     May  6. 

tricolor 

arrensis     ...  by  May  5. 
Polygala 

vulgaris     ...  May  16,  H.W.C. 

calcarea    ...  by  May  5,  H.W.C. 
Silene 


inflata    

Lychnis 

yespertina. . . 

diuma   

FloB-cuculi 

Githago 

Cerastium 

triviale  

Stellaria 

media 

Holostea   ... 

graminea  ... 

uliginosa    ... 
Aienaria 

trinervis    . . . 

serpyllifolia 
Sagina 

procumbens 
Sperg^a 

anrensis 

Hypericum 

perforatum 

tetrapterum 

pulchrum  ... 

hirsutum  ... 
Malva 

moschata  ... 

sylvestris  ... 

rotundifolia 
Tilia 

intermedia. . . 
Tiinufn 

catharticum 
Geranium 

PhsBum 

pratense    ... 

pyrenaicum 

molle 

dissectum... 

columbinum 

lucidnm 


June  9,  H.W.C. 

full  June  5. 
May  13,  C.E.T. 
May  31. 
June  30,  H.B.B. 

April  20. 

all  the  year. 
April  14,  K.G. 
June  6. 
May  22. 

April  30.  / 

June  12,  H.W.C. 

May  15. 

June  30,  H.W.C. 

July  8. 
July  8,  (cult), 
by  July  10. 
June  30,  L.C.H. 

July  10,  H.W.C. 
June  19,  G.T.K.M 
April  30. 

July  13,  H.W.C. 

June  12,  H.W.C 

May  10,  (cult). 
May  29,  H.G.A.L. 
May  5,  E.K.C. 
May  6,  E.K.C. 
June  17,  S.H.B. 
May  22. 
May  23,  H.G.A.L. 
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Robertianam  May  19. 

hirsuta  

May  22. 

Oxalis 

tetrasperma 

June  6. 

Acetosellft... 

IprU  23,  M.G. 

Cracca  

about  June  21. 

Hex 

sylvatica    ... 

June  23. 

Aqnifoliam 

by  June  6. 

sepium  

May  1,  F.S.B. 

Eaonymus 

angnstifolia 

full,  June  6. 

earopsDUB  ... 

June  2,  H.W.C. 

Lathyrus. 

Bhamnns 

pratensis    ... 

June  5. 

cathartioas 

by  June  6. 

Orobns. 

Acer 

tuberoBiis  ... 

May  24. 

Pseudo-plat- 

Prunna. 

aniia  

May  22. 

BpinoHa  

April  17. 

campestre . . . 

by  May  19. 

Avium    

•  AprU  18. 

Ulex 

Ccrasus 

by  April  30. 

europaBQR  ... 

Jan.  7. 

Spinea. 

GresiBta 

Ulmaria 

June  13,  H.W.C. 

tinctoria    . . . 

about  July  3,  E.K.O. 

Filipendnla 

June  16  (cult.) 

SarothaznnuB 

Agrimonia. 

Bcoparius  ... 

Majt  5,  H.W.C. 

Eupatoria  ... 

June  26th,  H.W.C. 

Ononis 

Poterium. 

arvensifl 

about  July  7,  H.W.C. 

Sanguisorba 

April  30. 

Anthyllis 

Alchemilla. 

ynlneraria . . . 

MaylO,  J.W.V.B. 

vulgaris 

by  May  5. 

Medicago 

Potentilla. 

Inpulina 

April  30. 

Fragariastmm  Jan.;23,  H.J.G. 

Melilotas 

Tormentilla. . 

May  16,  H.W.C. 

offioinalis  ... 

June    29,    E.K.C. ; 

reptans    

June  5. 

H.W.C. 

anserina  

May  19. 

Trifoliam 

Fragaria 

pratense    ... 

April  30. 

vesca  

April  30. 

hybridum  ... 

June  80,  H.B.R. 

BubuB. 

repens    

June  6. 

Idffius 

May  28  (cult) 

procambena 

June  28. 

discolor 

July  25. 

minus     

May  22. 

tuberculatuH 

June  23. 

Lotus. 

csBsius    

May  31,  H.W.C. 

comiculatus 

May  27. 

Greum. 

Hippocrepis. 

•urbanum    ... 

May  22. 

comosa 

May  27. 

intermedium 

May  27. 

Onobryohis. 

riyale 

April  30. 

sativa 

May  22. 

Bosa. 

Vicia. 

tomentosa... 

fuU,June30.T.N.H.S. 

BOTANICAL   BEPOBT. 


79 


rubiginosa...  Jane  20  (cnlt.) 

canina    June  5,  G.T.K.M. 

arvenais Jane  19,  G.T.K.M. 

CrategnB. 

Ozyacaniha    May  22. 
Pyrofl. 

aacuparia  ...  bj  May  22,  C.E.T. 

Malas May  9,  H.G.A.L. 

Epilobiam. 

angnstifoHum  July  4  (cult.) ;  July 

10,  H.W.C. 

hirsutam    ...  Jaly  22. 

montanum . . .  June  7. 
Circsea. 

lutetiana    . . .  June  27. 
Callitriche. 

vema May  5,  H.W.C. 

Bryonia. 

dJoica June  17,  H.W.C. 

Ribes. 

GroBSularia     about  April  7. 
Sedum. 

album    Jane  29,  E.K.C. 

acre    June  12. 

Saxifraga. 

tridactylitea    Feb.  26,  F.E.T. 

granulata  ...  April  30. 
Sanicula. 

europsoa    . . .  May  19.  . 
Helosciadium. 

nodiflorum      June  28. 
.^gopodium. 

Fodagraria     June  12. 
Bumum. 

flexuosum  ...  May  22,  H.W.C. 
Pimpinella. 

Saxifraga  ...  June  28. 
(Enanthe. 

fistuloaa June  28  (cult). 

crocata Juno  G. 

.^thusa. 


Cynapium . . .  July  6. 
Angelica. 

sylvestris  ...  about  July  26. 
Pastinaca. 

sativa June  6. 

Heracleum. 

Sphondylium  May  27. 
Daucus. 

Carota  Jane  7. 

Torilis. 

infe.sta    June  30,  H.W.C. 

Anthriscus, . . .  July  8. 
Choorophyllum. 

sylvestre   ...  April  20 

temulum    ...  May  22 
Scandix. 
Pecten-Venerisby  May  5,  H.W.C. 
Conium. 

maculatum     (coloured  bad)  July  8 
Hedcra. 

Helix Sep.  20. 

Comus. 

Banguinea  ...  June  19,  H.W.C. 
Adoxa. 

MoschatellinaFeb.  13,  B.W.E. 
Sambucus. 

nigra June  6 

Viburnum. 

OpuluB  June  6  (cult  June  2, 

W.M.) 

Lantana April  30 

Lonicera. 
Periclymenum  Jane  23 
Galium. 

cruciatnm  ...  April  2,  R.W.R. 

verum    June  28. 

Mollugol June  28. 

saxatile Juno  9,  T.N.H.S. 

palustre June  28. 

Witheringii     June  23. 

uliginosum      by  June  28. 
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Aparine 

.  May  19. 

Senecio 

tricome ..... 

.  June  12. 

vulgaris 

all  the  year.                      ; 

Asperula. 

Jacobma    ... 

July  10. 

odorata 

.  May2,K.G.,May  10,22. 

aquations  .. 

.  Julys. 

cynanchica 

June  16,  E.K.O. 

campestris.. 

.  full  June  11,  E.K.C. 

Sherardia. 

Bellis 

arvenaifl...... 

May  5,  E.D.B. 

perennifl 

.  all  the  year. 

Valeriana. 

Tussilago 

dioica 

April  30. 

Farfara 

.  Feb.  3,  E.W.R. 

officinalis  .. 

.  June  12,  H.W.O. 

Petasites 

Yalerianella. 

Tulgaris 

Jan.  16,  F.E.T. 

olitoria... 

April  14. 

Lapsana 

Scabioea. 

communis  . . 

June  28. 

columbaria 

June  30,  J.A.H. 

Hypochceris 

arvenais 

Jnno  17,  S.H.B. 

radicata 

June  6. 

CarduuR. 

Leontodon 

nutans   

June  23. 

hirtus 

.  about  July  15. 

crispuB  

June  19,  H.W.O. 

hispidus 

by  June  6. 

lanceolatuB 

July  5. 

autumnalis 

June  23. 

palustris    . . . 

June  5. 

Tragopogon 

acaulis  

July  22. 

pratensis   .. 

.  by  May  31.                          ' 

arvensis 

Julys. 

Taraxacum 

Arctium. 

officinale    . . 

all  the  year. 

mmus 

July  27. 
July  27. 

Sonchus 

nemorosum 

asper 

1 
June  6.                                 1 

Centaurea. 

arrensis 

July  27. 

TiiflTa 

June  23. 

Crepis 
setosa 

Scabiosa    ... 

June  17,  S.H.R. 

by  June  30,  H.W.C. 

Chrysanthemum. 

virena     

June  5. 

Leucanthe- 

Hieracium 

mum  

May  31,  J.A.H. 

Pilosella 

May  19. 

Matricaria 

vulgatum  ... 

by  July  10. 

inodora  

July  12. 

Phyteuma 

Anthemis 

orbiculare  ... 

full  July  28. 

Cotula   

(coloured  bud)  June  30, 

Campanula 

W.L.W. 

glomerata . . . 

July  16,  S.H.R. 

Achillea 

rotundifolia 

June  30,  H.B.R. 

Millefolium 

June  19,  H.W.C. 

Fraxinus 

Ptarmica  ... 

July  8  (cult). 

excelsior    ... 

April  10,  B.W.E. 

Artemisia 

Ligustrum 

vulgaris 

about  July  27. 

vulgare  

by  June  28. 

Vinca 
major. 


minor 

Erythrroa 

Centanrium 
Gentiana 

Amarolla  ... 
Menyanthos 

trif oliata    . . . 
Convolvulus 

arvonsis 

sepium  

Solanum 

Dulcamara 
Verbaflcum 

Thapsns    ... 

Scrophularia 

Balbisii 

nodofia   

Linaria 

Cjmbalaria 

vulgaris 

minor 

Veronica 

hederifolia... 

polita 

agrestis 

Buzbaumii 

arvensis 

serpylUfolia 

officinalis  ... 

ChamoidryB 

soutellata  ... 

Anagallis  ... 

Beccabonga 
Euphrasia 

offioinaliB  ... 
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Bartsia 
Feb.  25,   G.T.K.M. ;  Odontites  ...  June  29,  H.W.C. 

(cult),  wild  May  9,        Pedicularia 
K.G.  sylvatica    ...  May  16,  H.W.C. 

Feb.  3,  R.W.R. ;  Mch.         Rhinanthus 
25,  R.W.R.  Crista-galli     May  18. 

Melampyrum 
about  .Tuly  4,  J. W. V.B.  pratense June  6,  H.W.C. 

Lathnra 
July  28.  squamarla...  Mch.  18,  E.K.C. 

Orobancho 
about  June  3.  minor June  29,  E.K.C. 

Thymus 
June  17,  R.H.R.  Rerpyllum  ...  June  14,  H.W.C. 

July  8.  Calamintha 

Clinopodinm  June  30,  H.W.C. 
June  14,  H.W.C.  Acinos   full  June  30,  H.B.R. 

Nepeta 
by  Juno  30,  W  L.W.  Glechoma  ...  Feb.      25,     C.G.C; 

and  T.X.H.S.  Mch.  10. 

Prunella 

June  28.  vulgaris by  June  23. 

May  29.  Scutellaria 

galericulata    Juno  30,  E.F.B. 
Mch.  16,  R.W.R.  Ballota 

June  29,  T.N.H.S.  nigra June  30. 

June  30,  H.W.C.  Stachys 

Betonica    ...  Juno  30,  L.C.H. 
Jan.  20.  sylvatica    ...  June     14,     H.J.G. ; 

May  27.  S.H.R. 

June  5.  Galeopsis 

all  the  year.  Ladanum  ...  June  30,  H.W.C. 

April  30.  Tetrahit July  8. 

May  5,  H.W.C.  Lamium 

Juno  0.  amplexicaulo  by  June  13,  H.W.C. 

by  April  20.  purpureum     all  the  year. 

June  28.  album    all  the  vear. 

by  June  12.  Galeobdolon  April  30. 

May  30.  Ajuga 

reptans April  14. 

July  26.  Lithospermum 


K2 


BOTAXI'AL    P.KPDKT. 


officinale   ...  May  19. 

arvense April  20. 

Myosotia 
palostris    ...  June  12,  H.W.C. 

arvenris April  17. 

oollina   April  6,  E. J. 

yersioolor  ...  by  May  22,  H.J.Q. 
Borago 

officinalis  ...  Jnne  20  (cult). 
Symphytum 

officinale    ...  by  May  19. 
Cynoglossum 

officinale    ...  about  June  6,T.N.H.S. 
Primula 

vulgaris all  the  year. 

officinalis  ...  March  24,  R.W.R. 
Lysimachia 

Nummularia  Jnne  23  (cult.) 
nomorum  ...  about      May      14, 

T.N.n.S. 
Anagallis 

arvensis June  26,  H.W.C. 

Plantago 

major     June  12,  H.W.C. 

media May  27. 

lanceolata  . . .  April  20. 
Chenopodium 

album    July  8. 

B.  Henricus    Jnne  12. 
Atriplez 

erecta    June  30,  H.W.C. 

Rnmex 

oonglomeratns  July  8. 
nemorosuB 

a.  viridis June  28. 

obtusifolius...  Jnne  6. 

crispus June  19. 

Hydrolapa- 

thum    June  30. 

Acetosa  May  22. 

Acetosella   ...  May  5. 


Polygonum 

Convolvulus    June  23. 

aviculare   ...  June  12. 

amphibium     June  23,  S.H.R. 

Bistorta June  5. 

Daphne 

Mezereum...  Jan.  31,  W.M.  (cult). 

Laureola  ...  Jan.  18,  F.E.T. 
Thesiujn 

humifusum     Jan  23,  E.K.C. 
Bnzns 

sempervirens  March  11,  R.W.R. 
Euphorbia 

llelioscopia     Juno  5,  30. 

amygdaloidos  April  30. 

oxigua    Jnne  30,  H.B.R. 

Mercurial  is 

percnnis...M«  barren  Jan.  17,  F.K.T. » 
fertile  Jan.  23,  R.W.R. 
Urtica 

dioica June  5. 

nrens May  22. 

Ulmus 

montana    ...  Feb.  23. 
Corylus 

Avellana   . . .  barren,  Jan.  18,  F.E.T. ; 
fertile,  Jan.  23,  R.W.R. 
Selix 

viminalis    ...  Feb.  IG. 

caprea    fertile,   Feb.   23 ; 

barren,  Feb.  25. 
Tazus 

baccata Feb.  9. 

Arum 

maculatum     April  20. 
Potamogeton 

perfoliatus...  June  23,  S.H.R. 
Triglochin 

palustre Jan.  30,  A.B. 

Orchis. 

pyramidalis    by  July  5,  C.T.R. 
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ustnlata June  5,  O.C.M. 

Mono May  15,  T.N.H.S. 

mascula April  29,  K.G. 

latif olia by  June  28. 

maoulata  ...  Juno  5,  H.W.C. 
Gymnadenia. 

conopsea   ...  Jane  IG,  E.K.C. 
Habenaria. 

Tiridis    by  June  16,  E.K.C. 

ohlorantha      by  May  29,  H.W.C. 
llcrminium. 

Monorchia ...  June  30. 
Listera. 

ovata May  27 

Xeottia. 

Nidus-avis...  June  5,  H.W.C. 
Epipactis. 

latif  olia bud  July  6. 

Iris. 

ffBtidissima     July  2  (cult). 

Pseudacorus  June  1. 
Nurcissus. 
Pseudo-narcissus  Feb.  13,  R.W.R. 
Galanthus. 

niyalis    Jan.  18,  E.K.C. 

Tamus. 

communis  ...  May  27,  H.W  C. 
Polygonatum. 

multiflorum    May  23,  H.W.C. 
Convallaria. 

majaUs  May  12  (cult) . 

RuscuB. 

aculeatus  ...  Jan.  25 
Tnlipa. 

sylvestris  ...  April  30,  F.E.T. 
Oiiiithogalum. 

umbellatum    June  2  (cult). 

pyrenaicum     June  23  (cult). 
S  cilia. 

nutans    budMarch2S,C.W.W.T., 

April  2,  n.W'M. 


AlHiini. 

ursinum about  May  7. 

Luzula. 

pilosa     April  7,  E.  J. 

campestris      April  6,  E.J. 
JuncuB. 

effuBus  June  28. 

lamprooarpuB  July  10. 
Soirpus. 

palustruB  ...  by  June  6. 

lacustris    ...  June  6. 
Carex. 

puUcaris    . . .  bud  May  16. 

paniculata...  by  May  22. 

muricata   ...  May  22. 

glauca    April  20. 

prascox  April  20. 

pendula May  27  (cult) . 

sylvatica   ...  May'22. 

hirta  about  May  20. 

paludosa    ...  Mayo, Mayl7,S.H.R. 

riparia   May  5,  May  19,  H.R. 

Anthoxanthum 

odoratum  ...  by  April  20. 
Digraphis 

arundinacea   by  June  19. 
Alopecurus 

agrestis June  30. 

geniculatus     May  31. 

pratensis    . . .  April  20. 
Phleum 

pratense    ...  June  30. 
Agrostis 

alba    by  July  8. 

vulgaris J  une  18. 

Milium 

eff usum May  15. 

Aira 

ca38pito6a  ...  June  11. 
Avcna 

llavcaccn:?  ...   June  (5. 
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pubcHCcns  ...  by  May  ID. 

pratciisis    ...  May  22. 

elaiior    May  31. 

Holcns 

mollis July  8. 

lanatus  May  22. 

Koeleria 

cristata June  12. 

Melica. 

iiniflora  May  22. 

Catabrosu 

aquatica by  May  31. 

Glyceria 

fluitans  Juuc  5. 

plicata    J  uno  o. 

aquatica     ...  June  28. 
Poa. 

annua    all  the  year. 

compressa...  full  July  10. 

pratensis   ...  April  20. 

tri vialis May  22. 

Briza. 

media May  27. 

CynoBurufi. 

cristatus    ...  May  27. 
Dactylis. 

glomerata ...  May  22. 
Festuca. 


oviua May  22. 

rubra May  17. 

arundinaoea    June  23. 

pratensis    ...  June  5. 

loliacea June  12. 

Bromus. 

gigauteuB  ...  July  8. 

aspcr Juno  12. 

erectus  May  5. 

stcrilis    May  17. 

mollis April  20. 

Bracbypodium. 

sylyaticum      Juno  30. 
Triticum. 

caninum    ...  by  Juno  28. 

repens    June  12. 

Lolium. 

pei-ennc May  17. 

i talicum June  6. 

Uordeum. 

pratcnse June  23. 

Ophioglossum. 

vulgatum  ...  May  20. 
Equisotum. 

arvenso April  20. 

palustre June  12. 

limosum     ...  June  22. 


t' 

c^ 
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The  nnmber  of  notices  has  still  further  increased  this  year,  and  the  gaps  axe 
therefore  mnch  fewer.  6.  T.  K.  Maurice  is  again  well  to  the  front,  and  has 
made  some  interesting  observations.  His  departure  will  be  a  most  serious  loss 
to  the  Society.  Among  other  discoveries  he  found  that  the  College  exercise 
books  were  not  wasted  when  thrown  away,  but  were  utilized  by  the  lesser 
Grebe  as  a  suitable  material  on  which  she  might  rear,  if  not  educate,  her 
young.  One  or  two  birds,  which  are  more  or  less  rare  in  Marlborougli,  have 
been  noticed.  Among  others  G.  A.  Risley  found  a  specimen  of  the  Lesser 
Spotted  Woodpecker  (Picas  minor)  lying  dead  in  the  Forest.  He  has 
generously  presented  it  to  the  N.H.S.  A  nest  of  the  Common  Quail 
{Perdix  cotumix)  was  found  by  Mr.  Mullins'  under-gardener  on  the  Common. 
It  was  made  of  dry  groBS,  and  contained  ten  eggs.  We  have  moreover  the 
authority  of  J.  A.  Lloyd,  Esq.,  for  stating  that  an  unusually  rare  visitor,  the 
Roller  (Coracias  OamUa)  was  seen  in  the  Forest  on  October  21st.  We  have 
a  stuffed  specimen  in  the  Museum,  but  it  is  not  often  seen  in  England  alive. 


Key  to  Initials: 

C.B. 

C.  Belk 

A.B. 

A.  Bell 

W.H.C. 

W.  H.  Coats 

CE.C 

C.  B.  Cooper 

A.L.J. 

A.  L.  Jackson 

R.L. 

R.  Langworthy 

G.E.C.M. 

G.  E.  C.  Martin 

G.T.K.M. 

G.  T.  K.  Maurice 

W.B.M. 

W.  B.  Maurice 

L.G.W.O. 

L.  G.  W.  Ogbounic 

G.A.R. 

G.  A.  Risley 

A.G.T. 

A.  G.  Thynne 

B.C.W. 

B.  C.  Waterfield 

Appended  is  the  list  of  notices : — 
Kestrel,  Falco  Tinnunculus 

Sparrow  Hawk,  Falco  ntffus—May  8,  2  eggs,  G.T.K.M. 
Long-eared  Owl,  Strix  otus 
White  Owl,  Strix  Jlammea 

Tawny  Owl,  Stric  aZuco— March  31,  4  eggs,  G.T.K.M. 
Red-backed  IShrike,  Lam  us  cullurio—Jium  1^  1  egg,  A.G.T. 
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Spotted  Flycatcher,  Mutcicapa  grisola — May  27,   eggs,   G.T.K.M.,  C.E.C.  ; 

seen  April  30,  G.T.K.M. 
Missel  Thrush,  Turdus  viscivoitis 
Song  Thrush,  Turdus  musicus — March  25,  4  eggs,  G.T.K.M.,  C.E.C.;  jovtng 

April  6,  G.T.K.M. 
Blackbird,  Tuvdua  morula — April  13,   1  e^g,   G.T.K.M. ;  2  young  April  20, 

Cl.T.K.M. 
Ring  Onzcl,  Turdiis  torquafus 
Hedge  Accentor,  Accentor  moihdaris — April   IG,    2  eggs,  G.T.K.M.;  young 

May  2nd,  G.T.K.M.,  B.C.W. 
Redbreast,  Sfjlvia  ruhccul a— April  11,  1  egg,  G.T.K.M.;    young  June   18, 

G.T.K.M. 
Redstart,  Siilvia  iyhc£uicurus—lSlo.y  13,  6  eggs,  W.H.C. 
Stoncchat,  Sylvia  ruhicola 
Whinchat,  Sylvia  ruhefra 

Wheatear,  Sijlria  ceiiauthe — seen  Feb.  25,  Mr.  Coleman,  near  Rockley 
Grasshopper  Warbler,  Sylvia  lonintella — May  26,  2  eggs,  L.G.W.O. 
Sedge  Warbler,  Sylvia  phragfnitis — May  19,  1  egg,  G.T.K.M. 
Reed  Warbler,  Sylvia  arundinacea — May  28,  2  eggs,  A.G.T. 
Nightingale,  Sylvia  luscinia 
Blackcap,   Sylvia  atricapilla — May   16,   eggs,   G.T.K.M. ;    seen    March    22, 

G.T.K.M. 
Garden  Warbler,  Sylvia  hortensis— Juno  6,  3  eggs,  C.B. ;  young  June  6,  C.B. 
Whitethroat,  Sylvia  cinerea — May  24,  1  egj^,  W.H.C. 
Lesser  Whitethroat,  Sylvia  curruca 

Wood  Warbler,  Sylvia  sihilatrix— Kay  28,  2  eggs,  W.H.C. 
Willow  Warbler,  Sylvia  trochilus — May  27,  7  eggs,  C.B.,  W.H.C. ;  young  June 

6,  C.B.,  W.H.C. 
Chiff-ChafP,  Sylvia  ru/a— May  27,  eggs,  AV.H.C. 
Golden-crested  Regulus,  Rcgulufi  cri.'itatus — May  23,  3  eggs,  W.H.C. 
Greater  Tit,  Paras  major — in  old  Sand  I^lartin's  nest  on  May  29 ;  May  13,  3 

eggs,  G.T.K.M.,  C.E.C. 
Blue  Tit,  Parus  ca^ruleus — in  old  Sand  Martin's  nest  on  May  29;  May  13,  1 

egg,  G.T.K.M.,  C.E.C. 
Cole  Tit,  Parus  afei'— May  28,  3  eggs,  A.G.T. ;  May  31,  1  egg^  G.T.K.M. 
Long- tailed  Tit,  Parus  caudatus — April  20,  eggs,  G.T.K.M. 
Pied  Wagtail,  3f of acz7Za  Yarellii — June  6,  4  eggs,  W.H.C;  young  May  29, 

G.T.K.M. 
Grov  WajriaiU  Motacilla  Ion  nil  a 
Yellow  Wagtsiil,  Mnfocilla  jf.ava 
Tree  Pipit,  An(hu.<  (iriorn's — ;Miiy  liS.  cgg^',  U.L. 
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Meadow  Pipit,  Anthus  pratensia — May  27, 1  egg,  W.H.C.,  G.C.M. 
Skylark,  Alauda  arve?w!«— song  Feb.  18,  G.T.K.M.;  May  15,  1  egg,  W.H.C. 
Bunting,  Emberiza  miliaria — Jane  7,  2  egrgs,  C.E.C. 
Black-headed  Banting,   Emberiza  schosniclua — May  19,  5  eggs,   G.T.K.M. ; 

yonng  May  21,  G.T.K.M. 
Yellow  Banting,  Emberiza  citrinella — May  6,  1  egg,  W.H.C. 
Chaffinch,    Fringilla  calehs — April  30,   1  egg,  G.T.K.M. ;    yonng  May  27, 

G.T.K.M. 
House    Sparrow,    Fringilla    domestica — building,   CK.C. ;    Mftv   6,   4  eggs, 

G.T.K.M. ;  young  May  2G,  W.H.C. 
Greenfinch,  Fringilla  chloris — May  13,  2  eggs,  W.B.M. 
Hawfinch,  Fringilla  coccothraustes — 
Goldfinch,  Fringilla  carduelis — May  29,  5  eggs,  W.H.C. 
Linnet,  Fringilla  cannahina — May  6,  3  nests,   1 — 3 — i  c.srga  in  same  gorse, 

G.T.K.M. ;  young  and  1  egg,  May  5,  G.T.K.M. 
Lesser  Bedpole,  Fringilla  Unaria — 
Bullfinch,  PiirrJmla  vulgaris^ 
Starling,  Sturuua  vidgaris — April  24,  5  eggs,  G.T.K.M. ;    3  or  4  young  May  8, 

G.T.K.M. 
Carrion  Crow,  Con'us  corone — April  IG,  5  eggs,  G.T.K.M. 
Rook,  CorvH8  frugilegua — February  25,   building,   G.T.K.M. ;    ^larch  22,  2 

eggs,  G.T.K.M.,  C.E.C. ;  young  April  22,  G.T.K.M. 
Jackdaw,  Corrus  vionedula — April  20,   2  eggs,    G.T.K.M. ;    young  May  16, 

CEj.C 
Magpie,  Corvus  pica — April  24,  G  eggs,  G.T.K.M. ;  young,  May  19,  G.T.K.M. 
Jay,  Corvus  glat^dariuM  — 
Green  Woodpecker,  Pinut  i^iridiit — 
Lesser- Spotted  Woodpecker,  Picus  minor — 
Creeper,  Certhia  familiaris — May  19,  3  eggs,  A.L.J. ;  young  June  8,  W.H.C. ; 

found  dead  in  Forest,  June  4,  G.A.R. 
Wren,  Troglodytes  vulgaris — May  9,  1  egg^  G.T.K.M. ;   young  June  3,  W.H.C, 

C.B. 
Nuthatch,  Sitta  europcva — (?)  May  26,  eggs,  C.B. 
Cuckoo,  Cucidus  canonis — April  28,  song,  G.T.K.M. ;   May  14,  2  eggs,  1  in 

old  Wagtail's  nest,  A.G.T. 
Kingfisher,  Alcedo  i^pida — 

Swallow,  Hirundo  niatica — May  26,  1  egg^  W.H.C. ;  seen  April  14,  G.T.K.M. 
Martin,  Hirundo  urhica — June  5,  3  eggs,  L.C.W.O. 
Sand  Martin,  Hirundo  riparia — May  29,  2  eggs,  G.T.K.M. ;    seen  April  14, 

G.T.K.M. 
Swift,  Cypaelus  murarius — June  2,  3  eggs,  G.T.k.M.  j  seen  May  11,  C.B.C. 
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Goatfncker,  CaprimtUgia  europceus — Jane  30,  2  oggs,  A.B. 

Ring  Dove,  CoVumha  palumhua — April  IG,  2  eggs,  G.T,K.M. 

Stock  Dove,  Columha  osnaa — Yonng  April  24,  O.T.K.M. 

Turtle  Dove,  Columha  turtur — July  19,  2  eggs,  G.T.E.H. ;    seen  May   31, 

G.T.K.M. 
Pheasant,  Phaeianus  eolchicu9 — May  19,  9  eggs,  G.T.K.M. 
Partridge,  Pfirdix  einerca — May  20,  3  eggs. 
Qnail,  Ferdix  cotumix — July  4,  10  eggs,  under-gardener  of  W.  E.  MaUina, 

Esq. 
Peewit,  Vanellus  cristatus — April  28, 1  egg,  G.T.E.M. ;  young  June  7,  C.E.C. 
Land  Rail,  QaUinvla  crex—Bong  April  2G,  G.T.K.M. ;  May  26,4  eggs,  W.H.C. 
Water  Rail,  Rallua  (iquatictLs — 
Moorhen,  OaUinvXa  chloropus — April  11,  2  eggs,  G.T.K.M. ;   young  May  14, 

A.G.T.,  li.C.O.,  C.E.C. 
Coot,  Fulica  afra— April  30,  2  eggs,  G.T.K.M. 
Wild  Duck,  Anas  hoachas — May  19,  11   eggs,  G.T.K.M.;    young  April  30, 

G.T.K.M. 
Little  Grebe,  Podicepa  minor — April  4,  3  eggs,  G.T.K.M. ;   young  May  19, 

G.T.K.M. 
Snipe,  Scoloptuc  gallinarfo — Seen  end  of  September,  G.l  .K.M. 
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NOTES. 


The  following  notes  are  extracted  from  the  Society's  record  book  which 

contains  observations  made  during  the  last  fonr  months  of  the  year  1888. 

ORNITHOLOGY. 

Dahchick  carrying  young. — On  September  29th  I  went  to  visit  a  nest  on 
which  a  Dabchick  was  sitting,  in  Mr.  Dell's  meadow,  opposite  the  Priory. 
The  bird  was  on  the  nest,  and  on  my  approach,  she  swam  off  from  it,  instead 
of  diving,  as  they  generally  do.  This  made  me  watch  her  carefully,  and  I 
saw  that  she  was  carrying  one  young-one,  and  I  think  I  could  make  out  two 
under  her  wings  with  only  their  heads  sticking  out.  She  remained  on  the 
opposite  side  watching  me.  Then  one  of  the  young  birds  fell  off  the  mother's 
back,  but  she  opened  her  wing  and  it  quickly  scrambled  back.  I  lay  down  to 
watch,  and  presently  the  male  came  up.  I  contrived  to  get  behind  a  tree. 
In  a  short  time  I  showed  myself,  when  the  cock  dived,  and  the  hen  still 
carrying  her  young  ones,  which  prevented  her  from  diving,  went  as  close  as 
possible  to  the  other  bank.  I  now  crossed  to  the  other  side,  and  by  going 
very  quietly  surprised  the  two  birds — who  dived,  and  the  hen,  having  left 
her  young  ones  on  the  water  came  up  a  short  distance  up  stream,  and  began 
calling  them.  They  dived,  but  had  not  strength  to  swim  far  up  stream ; 
after  swimming  three  feet,  they  came  up,  and  made  a  pitiful  chirping.  The 
mother  forgot  her  fears,  and  came  to  their  rescue,  and  from  half  the  distance 
that  the  river  is  broad,  I  saw  her  open  her  winf^s,  and  take  her  young-ones 
under  them,  and  carry  them  in  safety  to  the  other  side. 

Cr.  T.  E.  Maubice. 

FUckx  of  Missel  Thrtmhes. — Missel  Thrushes  have  begun  to  collect  into 
flocks  in  the  Forest,  October  4th. 

G.  T.  K.  Maurice. 

Flocl-it  of  Starlings. — A  large  flock  of  Starlings  passed  near  Manton, 
flying  N.E.  at  6.30  p.m.,  October  13th.  They  numbered  about  1,000. 
Query. — Where  do  these  large  flocks  roost  ?     Are  they  migrating  ? 

G.  T.  K.  Maurice. 

A  large  Flook  of  Starlings  was  on  Marlborough  Common  on  October 
29th.     I  never  saw  so  many  together  before. 

Rev.  C.  E.  Thorpe. 

Osprey. — About  September  26th,  Sir  Francis  Bnrdett's  keeper  shot  an 
Osprey  at  the  Broad,  Ramsbnry. 

L.  O.  Mrtrick. 

Sea  Gvll, — A  Sea  Gull  passed  over  the  field  October  20th. 

G.  H.  Pboctsb. 
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Variety  of  Birds  in  College  Qrounds.^l  have  seen  the  following  birds  in 
the  Conrt,  or  from  the  windows  of  the  Adderley  Library — Book,  Jackdaw, 
Starling,  Sparrow,  Linnet,  Green-Finch,  Wilding  Dncks  (on  the  wing), 
Plovers  (on  the  wing),  Treo-oreeper,  Great  Tit,  Wren,  Blue  Tit, 
Chaffinch,  Spotted  Flycafcchor,  Black-cap,  Blackbird,  Thrush,  Missel  Tlunsh, 
Bobin,  Hedge  Sparrow,  Kestrel  (on  wing).  House  Martin. 

G.  T.  K.  Maurice. 

Roller, — I  saw  a  Boiler  (Coraciaa  Oarrula)  in  Savemake  Forest,  between 
3  and  4  p.m.,  October  2l8t. 

J.  W.  Lloyd. 

Heron. — On  Thursday,  November  8th,  a  Heron  passed  over  Babley  Copse, 
flying  north,  at  2  p.m. 

H.  BiCHABDSOX. 

Bouse  Martins. — 3  or  4  TTonse  Mai*tins  were  flying  about  the  Master's 
garden  lx)twoen  4  and  5  p.m.  on  Xovombor  4th  and  again  between  0  and  10 
a.m.  on  November  5th. 

G.  T.  K.  Maurice. 

Wild  Dud:  and  (iocse. — Walking  along  "  Treacle  Bolly  "  about  4  p.m. 
to-day  through  the  snow,  I  saw  a  wild  Duck  (female)  on  the  water  out  from 
the  Mill ;  and  also  noticed  a  small  flock  of  Geese  flying  from  S.E.  to  N.W. 
Later  on  about  4.45  p.m.  I  saw  two  large  flights  of  Dncks  flying  in  the  same 
direction  in  rapid  succession. 
December  6th.  J.  A.  Bourdillon. 

ZOOLOGY. 
Water  Shrew. — I  fonnd  to-day  a  Shrew  in  Mr.   Duck's  meadow,   with 
white  spots  on  the  head  and  behind  the  ears. 
October  4th.  G.  T.  K.  Maurice. 

On  November  12th,  the  Rev.  C.  Soames,  Rector  of  Mildenhall,  gave 
me  a  Water  Shrew.  He  had  found  it  dead  in  the  road  opposite  the  cottage 
of  a  basket  maker,  and  believes  it  had  been  brought  up  from  the  river  with 
the  osiers.  No  one  in  the  village  could  remember  having  seen  one  before, 
except  the  miller,  who  had  noticed  one  swimming  in  the  river  a  few  days 
previously,  but  Had  never  seen  any  other.  Mr.  Soames  also  saw  one  off 
Poulton  Bridge  on  October  24th. 

H.  Richardson. 
Centipede. — Wishing  to  catch  a  Centipede  this  evening,  which  I  saw 
crawling  over  a  stone,  I  put  down  on  it  a  lamp  I  was  carrying,  but  only 
cut   off  two  of  its  legs.     These   kept  on   moving   vigorously  for  nearly  a 
minute  after  the  amputation. 

October  01  h.  T.  A.  Pbbstok. 
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Sata. — At  2.30  p.m.,  December  3n1,  a  Bat  was  flying  in  circles  romicl  the 

Bowling  Green,  opposite  C  House,  feeding.      Another  was  similarly  engaged 

on  December  Ist. 

6.  Sharp. 

Hare  Swimming, — A  Hare,  put  up  by  the  Craven  Hounds,  swam  the 

Kennet,  where  it  broadens  out  at  Chilton  Folliat,  Kamsbury,  on  December  25th. 

L.  0.  Metrick. 
BOTANY. 

Strawberries. — I  picked  a  strawberry  on  November  Ist,  and  a  second  one 

on  November  13th. 

C.  E.  Thorpe. 
ASTRONOMY. 

Shooting  Stars. — At  9.30  this  evening,  two  shooting  stars  were   seen. 

The  first  appeared  between  Perseus  and  CassiopeiA,  passing  to  the  left  of 

Alpherat  in  Andromeda  and  so  on  down  to  Pfsccs.      The  second  followed  two 

seconds  after  the  first  on  exactly  the  same  course. 

October  Ist.  L.  W.  Browne. 

At  9.5  p.m.  a  very  bright  shooting  star,  leaving  a  train  behind  it,  passed 

almost  due    E.  to  W.  at  about  45°    above  the    horizon.      The  train  was 

about  30°  in  length  and  lasted  a  few  seconds.      A  few  minutes  later  a  second 

passed  in  the  same  direction,  but  nearer  the  Zenith.      There  was  no  sound 

of  any  kind. 

October  6th.  T.  A.  Preston. 

Between  8  and  10  p.m.  (at  different  times)  almost  a  shower  of  shooting 

stars  was  visible,  chiefly  between  the  constellations  of  the  Great  Bear  and 

Perseus.     None  were  specially  bright. 

October  20th.  L.  W.  Browne. 

At  6.37  p.m.  a  brilliant  shooting  star  of  a  reddish  blue  tint  passed  from 

Cassiopeia  to  Ursa  Major.    It  lasted  three  or  four  seconds,  and  consequently 

was  too  slow  to  have  a  long  tail. 

C.  G.  Spencer. 

October  27th.  L.  W.  Browne. 

A  shooting  star,  almost  as  brilliant  as  that  of  October  27tb,  passed  from 
Capella  to  Taurus,  and  therefore  in  exactly  the  oiiposito  direction  to  the 
a  fore -mentioned  oue.     It  had  a  splendid  trail. 

November  1st.  L.  W.  Browne. 

Mirage. — A  few  days  ago,  as  I  was  walking  from  C  House  porch  about 
10  a.m.,  I  noticed  the  flag  staflF  on  the  roof  cast  a  distinct  shadow  in  the  air, 
lying  apparently  horizontally  above  my  head.  The  brass  knob  at  the  top  was 
plainly  distinguishable.  The  sun  was  very  hot,  and  the  atmosphere  very 
ihick  at  the  time. 

( )cti)bor  24th.  L.  W.  Brow  nk. 


02  NOTES. 

ENTOMOLOGY. 
Melitcex  Artemis — seems  to   have  a  habifc  of  shifting  its  quarters  from 
year  to  year.     In  1882  it  was  common  near  the  White  Horse  and  in  Preshute 
Meadow.      This  year  none  have  been  found  in  these  localities,  but  it  has 
appeared  in  Babley  Copse. 

E.  K.  Chahbebs. 
Variety  of  Phlcoas. — I  foand  a  rarioty  of  Phlosas  with  row  of  blue  spots 
inside  the  outer    row  of  spots  on  the  hind  wing  ;    at  rest  on  grass  by  the 
side  of  the  Bath  road. 

E.  K.  Chambers. 
Uilaria  cilipes. — On  some  of  the  last  evenings  of  May,  remarkable 
swarms  of  insects  appeared  in  the  Wilderness,  and  w^ere  visible  hovering 
over  the  trees  on  the  Mound,  and  over  the  Bathing  Place.  They  were 
Hilar ia  cilipes^  a  fly  figured  by  Curtis,  w^ho  says,  "  it  is  to  be  seen  the  whole 
day  flying  about  little  swamps  and  stagnant  water."  At  Mr.  Stainton's 
roijuest  the  gi'cat  Russian  di'])teix)logist,  Ostcn-Sacken,  named  the  S|x;cimeus 
cuught,  and  he  says  the  tiTinsformutions  ai*e  unknown,  but  the  larva  is  sup- 
posed to  be  ac{uatic. 

T.  N.  Habt-Smith. 
rterophorus  Locwii. — 1  captured  to-day  as|)ccimenof  this  Moth,  hitherto 
only  taken  iu   the  North  of  England.        The  white  costal  cilia  aro  very 
distinctive. 

July  Gth.  S.  L.  MosELEY. 
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ARCH^QLOGICAL. 

2  Bronze  Arrow  Heads  (Egypt)     

Portion  of  Scaffold  from  Tower  Hill     ... 

Flint  Implements  from  Bavo 

Implements  from  Lake  Dwellings  of  Switzerland.. . 

„  y,       Wangford,  Yaadricourt,  and  St. 

.^Lcneui  •>•     •••     .*•     •••     •••     •••     •••     •••     ..I 

CONCHOLOGICAL. 
Collections    of    7,000    Shells,     embracing    1,482 

species 
Spondylas  (Thorny  Oyster)— Jamaica  ... 

Oliva  Hiatula     

Bulimns  oblongus,  egg  and  fry 
Gastrana  fragilis 
Gnathodon  cuneatus... 
Margarita  striata 
Nayicella  porcellana.., 

Tectaria  pagoda 

Operculam  of ? 

ENTOMOLOGICAL. 

3  P.  Actffion  (Lnlworth  Shipper)    

Mosquitoes  from  Huelva,  near  Cadiz     

4  Beetles  (Egypt)      

Centipede  from  Jamaica 

Collection  of  Beetles 


S.  L.  Norris,  Esq.;  O.M. 
W.  F.  H.  Blandford. 
E.  Lloyd,  Esq.,  O.M. 
M.  J.  Grellet. 

Dr.  J.  Evans,  F.R.S. 
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Moths  from  Australia 

GEOLOGICAL. 

Fossil  Wood  from  Lias — Charmouth      

Cat's  Eye  and  Carbuncle 

Box  of  Crystals 

Disoeras  Lonsdalii  (Calne) 

Two  Large  Crystals  of  Quartz  from  Snowdon     ... 

Shells  from  Dirt  Bed,  Swindon       ... 

Bolivian  Onyx  and  Agate  from  desert  of  Atacama 
S])cciDieu  of  Pecteu  in  Flint   ... 
Spocimens  of  Crocidolitc 


«••  «■■  »••  ••■ 
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Mrs.  Blagg. 

J.  A.  Lloyd,  Esti. 

J.  A.  Hay. 

Mr.  G.  B.  Sowerby. 

J.  A.  Hay. 

J.  A.  Hay. 

H.  W.  Cholmeley. 

H.  W.  Cholmeley. 

H.  W.  Cholmeley. 

H.  W.  Chohnelev. 

Miss  A.  Thring. 
L.  P.  Kekewich,  Esq.,  O.M. 
H.  M.  Fletcher. 
Band-master  Swayne. 
W.  F.  H.  Blandford,  Esq., 

O.M. 
E.  Mcyrick,  Esq.,  O.M. 

W.  B.  Silver. 
J.  A.  Hay. 
£.  A.  F.  Stiffe. 
H.  Cunnington,  Esq. 
H.  D.  Drury,  Esq. 
H.  W.  Chohneley. 
H.  G.  Comber. 
Mr.  Phelps. 
Mr.  Gregory* 


d4  DOKATtONS. 

LIBEARY. 
Effects  of  Heat  on  certain  Compounds  of  Silver,  Ac.  G.  F.  Rodwell,  Esq. 

Eloges  Historiqaes,  Cnyicr ...  H.  RichardsoDi  Esq. 

Among  the  Indians  in  Goiana         E.  F.  im  Thorn,  Esq. 

MISCELLANEOUS. 

Pair  of  Carved  Wooden  Stirrups — S.  America    ...  II.  G.  Comber. 

Small  Pieces  of  Coloured  Pottery — Chili     H.  O.  Comber. 

Arrow    Head,    tipped    with    Squirrel's     tooth — 

Amazon       J.  A.  Wanklyn. 

Afghan  "  Fosheen " Col.  Channer. 

Map  of  Wiltshire,  1610    Rev.  W.  J.  V.  Baker. 

Stamps  (various)       G.  Lewis. 

Mate  Cup  and  Strainer  and  Gouixis  from  which 

the  former  are  made H.  G.  Comber. 

NUMISMATIC. 

10  Roumanian  and  other  Coins       F.  Thoyts. 

Silver  Roman  Coin H.  B.  Creeke. 

ORNITHOLOGICAL. 

Peregrine  Falcon — mounted    P.  Mc  K.  Coats. 

Pie*bald  Pheasant     'G.  H.  Dawson,  Esq. 

New  Zealand  Owl  Parrot  and  Blue  Duck     G.  C.  Larkworthy,  Esq., 

O.M. 

Collection  of  Eggs  from  S.  America      H.  G.  Comber. 

Shag  shot  at  Mildenhall H.  Cooper,  Esq. 

Six  Birds'  Skins  from  Victoria,  Australia     P.  C.  Webb- Ware. 

Three  Dab  Chicks,  killed  in  Kennet      G.  T.  K.  Maurice. 

ZOOLOGICAL. 

Skull  of  Tiger    E.  A.  Stiffe. 

Tooth  and    part  of  Back- bone   of    Shark   (New 

j^or*/ •     H.  G.  Comber. 

2  Snakes  and  Flying  Pish        W.B.Maurice. 

Young  Water  Rat— mounted G.  T.  K.  Maurice. 

Shrew,  Rat,  Mouse,  Field  Mouse,  Harvest  Mouse, 

Grass  Mouse       G.  T.  K.  Maurice. 

Echidna— Victoria    F.  C.  Webb- Ware. 

Young  Crocodile  from  the  Nile      R.  A.  Waddilove. 

Human  Skeleton        J.  Walker,  Esq.,  M.D. 

Ctenocella  pectinata  (Coral) H.F.Nicholson. 
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STANTON  PRIZES. 


These  Prizes  were  founded  in  memory  of  T.  0.  Stanton,  who  died  December 
13,  1854,  to  encourage  the  study  of  Natural  History  and  Natural  Philosophy. 

FORMER  PRIZEMEN. 


1857  R.  Bosworth-Smith. 

1858  A.  Robinson. 

1859  J.  J.  Pnllcinp. 
1800  A.  L.  Galabin. 
18G1  A.  L.  Galabin. 

1862  G.  A.  Dicken. 

1863  A.  C.  Madan. 

1864  A.  C.  Madan. 

18G5  T.  L.  Croome. 
1866 

^Qf*h  W.  Goodchild")   . 
^®«^I.  N.C.  Popo]^^'^- 

1868  F.  Giles. 

1869  J.  P.  Laver. 

1870  J.  B.  Fuller. 

1871  J.  B.  Fuller. 

1®^2  J.  B.  Oakley  )  '^''^^ 

,Q».Q  J.  C.  Brown      ")   .^^ 
1®'^  W.M.H.Milnerj^^'^- 


1874 


A.  E.  Garrod 


(  -4er/. 


J.  G.  Melitus 

iQ^K  J*  G-  Balfour     7   a 
^^^•^  E.  S.  Marshall  )  ^^5' 

1876  W.  M.  H.  Milner. 
A.  J.  Burness. 

1877  O.  Elton. 

1878  H.  M.  Elder. 

1879  G.  W.  Butler. 

1880  P.  H.  Maddock  (Entomological) 
E.  N.  Gardiner  (Botanical). 

1881  W.  F.  H.  Blandford  (Entomo- 

logical). 
E.  K.  Chambers  (Botanical). 

1882  E.  F.  Benson  (Entomological). 
E.  K.  Chambers  (Geological). 

1883  W.  L.  Wainwright  (Entomolo- 

gical). 


SUBJECTS  FOR  1884. 

The  best  set  of  specimens  of  all  kinds  wanted  for  the  completion  of  the 
Musonm  Collections,  not  less  than  150  in  number,  collected  in  term  time  at 
Marlborough. 

For  further  particulars  apply  to  Rev.  T.  A.  Preston. 
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21-8 

NNW 

NNW 

157 

9*0 

•02 

12 

29-977 

40-3 

24-0 

31-2 

20-9 

900 

20.4 

N. 

N. 

153 

0-0 

13 

30-005 

44-0 

22-5 

33-7 

28-4 

98-9 

20-1 

W. 

W. 

96 

7-5 

•03 

14 

29-724 

45-5 

32-9 

36-6 

32-4 

102-2 

28-7 

Calm 

Calm 

53 

6-0 

15 

•681 

37-8 

27-4 

31-3 

221 

94-6 

25-2 

E. 

Calm 

158 

4-5 

16 

■598 

40-2 

21-7 

31-9 

27-5 

88-0 

221 

W. 

N.W. 

103 

20 

17 

•556 

46-9 

30-9 

37-6 

32-5 

102-8 

27-7 

W. 

Calm 

113 

70 

•02 

18 

•681 

44-0 

27-3 

33-9 

26-7 

106-7 

21-7 

s.w. 

Calm 

86 

00 

19 

•793 

40-1 

21.4 

31-7 

30-7 

85-1 

18-9 

Calm 

N. 

90 

9-0 

•54 

20 

•645 

40-0 

32-1 

35-9 

34-5 

510 

31-8 

E. 

E. 

181 

100 

21 

29-721 

37-9 

33-2 

35-4 

31-5 

521 

32-9 

E. 

E.S.E. 

262 

10*0 

22 

30133 

33-7 

28.2 

301 

16-6 

93-8 

26-9 

E. 

E. 

413 

90 

23 

30171 

38-8 

251 

303 

15-6 

947 

23-0 

E. 

E. 

372 

0-5 

24 

29-971 

47-0 

18-5 

324 

24-7 

100-4 

160 

N.W. 

N.E. 

137 

6-5 

25 

-628 

44-7 

23-5 

35-2 

271 

98-9 

24-9 

N. 

S.W. 

115 

50 

•06 

26 

•334 

460 

27-3 

34-2 

28-6 

102-5 

29-8 

N. 

Calm 

118 

1-6 

•05 

27 

29-713 

42-8 

22-4 

32-4 

28-3 

96-3 

20-0 

N. 

Calm 

75 

0-0 

•02 

28 

30-158 

43-7 

26-2 

34-9 

28-6 

99-6 

23-7 

N. 

Calm 

78 

0-6 

29 

29-921 

461 

27-3 

38-7 

34-4 

91-0 

218 

S. 

S. 

281 

9*6 

•29 

80 

29-608 

61-3 

390 

43-9 

40-2 

96-8 

33-9 

S.8.W. 

W. 

345 

60 

-23 

31 

29-031 

540 

321 

42-7 

35-4 
28-5 

110*6 

25-9 

S.W. 

N.W. 

69 

1-6 

Hna. 

•  29-904 

431 

276 

34-8 

92*1 

25-3 

■  •  f 

•  •  ■ 

5201 

4-6 

Sum 
1*29 

APRIL,  1883. 


Mean 

Beadg.of 

Baromtr. 

reduced 

to  Sea 

Leyel. 

Temperature. 

I           Wind. 

00 

si 

©0 

4-0 

i 

Ii 

High- 
est. 

1  the 

J 

30-2 

Shade. 

Adop- 
ted 
Mean. 

32-2 

Highst 

insun's 

rays. 

Lowst. 

on  the 

grass. 

Dire 
A.M. 

ction. 
P.M. 

Velocity. 
Miles. 

• 

1 

ins. 
80*294 

63-6 

40-3 

104-7 

24*4 

E. 

Calm 

76 

in. 

2 

*096 

69-2 

30-4 

46-7  '39-9 

110-5 

26*8 

Calm 

D.O.E. 

129 

4-5 

8 

•247 

61-2 

41-0 

60-4 

46-4 

112-7 

34-9 

W. 

Calm 

40 

50 

4 

*260 

63-0 

41-6 

60-2 

42-5 

1180 

37-6 

W. 

Calm 

35 

5-0 

5 

•296 

66-0 

32-9 

50-2 

42-9 

122-9 

29-7 

Calm 

Calm 

44 

4*6 

6 

•693 

66-2 

40-7 

46-3  351 

109*2 

87*2 

E. 

Calm 

202 

4-3 

7 

•629 

64-8 

33-2 

42-9  35-4 

110-9 

33*9 

E. 

Calm 

80 

3-5 

8 

•636 

641 

28*9 

41-6 

35-8 

107-6 

25-9 

E. 

Calm 

78 

2-0 

9 

•896 

61-4 

27-1 

4^-3 

35-2 

103-0 

270 

Calm 

Calm 

51 

0-0 

10 

•436 

60-3 

86-6 

421 

34-2 

112-5 

32*3 

N.B. 

CaJm 

113 

2-5 

11 

•844 

68-9 

28-7 

46-2 

38-9 

102*6 

27-3 

Calm 

Calm 

57 

0*5 

12 

80-179 

66-2 

86-0 

461  '40-6 

97-3 

291 

N. 

Calm 

80 

10-0 

-01 

18 

29-880 

46-9 

41-4 

431 

40-1 

63*7 

420 

S.W. 

W. 

83 

10-0 

•13 

14 

-899 

66-8 

41-4 

46-9 

40-5 

115*4 

39-3 

N. 

N.W. 

75 

2*5 

16 

29^928 

66-0 

38-2 

47-0 

43-2 

105-6 

36-6 

W. 

W. 

117 

10-0 

16 

80097 

61-2 

86-1 

43-3 

34-9 

102-6 

29-9 

W. 

Calm 

126 

3*0 

17 

29-899 

610 

311 

43-6 

37*6 

101-7 

26*1 

6.S.W. 

8. 

166 

9*5 

18 

-610 

66-9 

42-2 

48-3 

42-6 

103*2 

37-0 

s. 

8. 

402 

9*0 

•18 

19 

29-742 

63-6 

421 

46-8 

40-4 

101-8 

38-9 

Calm 

Calm 

61 

10-0 

-06 

20 

80-149 

69-0 

36-3 

48-4 

42*0 

117*5 

30*9 

N. 

E. 

86 

3-0 

21 

•272 

60-2 

37-3 

43*3 

381 

98-2 

33-6 

N.E. 

N.B. 

148 

10-0 

22 

30171 

51-1 

84-8 

42-6 

34*3 

117-9 

31-2 

E. 

E. 

196 

4-0 

•02 

23 

29-833 

46-0 

32-0 

37-4 

33-6 

112-7 

32-3 

E. 

N.E. 

239 

10-0 

•08 

24 

'646 

48-3 

31-9 

38-7 

33-6 

104-8 

30-6 

N.E. 

N. 

168 

4-6 

•03 

26 

•686 

620 

330 

42-6 

36-3 

110-7 

29-2 

Calm 

8.W. 

82 

0-5 

-02 

26 

-629 

66-3 

34-5 

47-7 

39-3 

102-8 

29-9 

B.S.E. 

S.E. 

238 

7-0 

-09 

27 

•386 

64-7 

46-3 

50-4 

47-4 

86*8 

43-4 

B.E 

S.E. 

260 

10-0 

•24 

28 

•437 

68-7 

47-0 

52-2 

48-4 

105-7 

44-9 

E. 

Calm 

71 

10-0 

•07 

29 

-633 

61-0 

47-2 

51-7 

44-0 

118*7 

46-5 

Calm 

Cnlm 

64 

9-5 

80 

29-712 

68-2 

38-2 
36-6 

48-6 

41-2 
39-2 

119-6 

32-2 

S.W. 

Calm 

79 

4-5 

Hns 

80024 

66-2 

45-6 

106*4 

33-3 

t  •  • 

•  • « 

3641 

6-8 

Sum 
093 

• 

MAY,  1883. 

Mean 

Readg  of 

Bnromtr. 

reduced 

to  Sea 

Leyel. 

Temperature. 

Wind. 

Is 
as 

7*0 

k 

i 

In  the  Shade. 

HighBt 

insnn's 

rays. 

Lowst. 

on  the 

grass. 

Direction. 

.| 

OS 
Q 

High- 
est. 

1 

Adop- 
ted. 
Mean. 

l-S 

Ph 
40-7 

A.M. 

P.M. 

1 

in. 
29*814 

57^8 

438 

48*4 

105*7 

37-9 

E.N.E 

E. 

188 

in. 

2 

-944 

481 

402 

43*0 

849 

93*8 

88*8 

N.B. 

Calm 

166 

10-0 

8 

•874 

51*3 

34-2 

430 

843 

106*6, 

30*2 

N. 

N.E. 

98 

9-6 

-08 

4 

•891 

47*9 

291 

38-5 

323 

112*7 

245 

N.B. 

115 

86 

6 

•877 

51*2 

301 

40*4 

36-0 

115-9 

261 

E. 

75 

8-0 

6 

■874 

61*2 

411 

48-8 

42-2 

114-8 

39-6 

N.B. 

N.E. 

247 

8*5 

•06 

7 

•690 

55.4 

41-2 

45*6 

40*6 

106-7 

84*6 

£. 

Calm 

185 

60 

-21 

8 

•571 

49*3 

33-9 

43-4 

41-7 

81*0 

30*1 

Calm 

Calm 

31 

100 

•01 

9 

•573 

45-2 

38-8 

42-2  38*7 

70-8 

38*9 

£. 

B.N.E. 

99 

10^0 

-88 

10 

•718 

45*1 

33-0 

87*8 

36-3 

79*8 

81*8 

Calm 

Calm 

112 

8*0 

•14 

11 

•930 

49-9 

34-2 

48*2 

39*5 

106*4 

29*6 

W.        S. 

100 

86 

!58 

12 

•862 

55*7 

40-3 

49*4 

49*7 

81*9 

40*9 

S.W. 

s.w. 

294 

100 

•01 

13 

•913 

63*9 

49-9 

56*2 

49*5 

121-5 

48-8 

s.w. 

s.w. 

349 

7-0 

.08 

14 

29-935 

581 

50*9 

58*8 

51*0 

96-8 

49-0 

S.W. 

179 

100 

•06 

15 

30150 

63*9 

47-4 

57*3 

50*1 

122*7 

44*4 

Calm 

42 

6*6 

•01 

16 

•325 

691 

50*2 

60.1 

50*6 

125*9 

45*1 

E. 

N.E. 

109 

8*6 

17 

•366 

69*9 

46*7 

58*9 

49*9 

121*0 

41-0 

Calm 

Calm 

52 

10*0 

18 

•247 

61*4 

48-0 

54-2 

43*6 

123*5 

46-0 

N. 

Calm 

111 

8*0 

19 

•076 

58*2 

45*5 

51*8 

45*6 

108*2 

43-8 

N.W. 

156 

10*0 

20 

•085 

57*9 

48*6 

52.7 

50*9 

97-7 

47-7 

W. 

Calm 

52 

10.0 

•04 

2] 

•198 

631 

48-6 

64*3 

46-7 

116-0 

50-2 

80 

10-0 

22 

•176 

711 

491 

57*4 

47-7 

123-7 

45-1 

Calm 

67 

0-6 

23 

•157 

711 

47-9 

59*8 

49-9 

128*9 

40-9 

W.SW 

88 

0-0 

24 

30103 

70-2 

43*8 

67-3 

49*4 

124-5 

38*8 

W. 

Calm 

87 

0.0 

25 

29*837 

659 

414 

56-5 

52-4 

112-7 

88-0 

Calm 

22 

4*6 

•22 

26 

29*711 

580 

50-0 

52-2 

50*0 

72-1 

47*4 

Calm 

79 

10-0 

•28 

27 

30026 

62-8 

88-3 

52*9 

43-2 

125.1 

82*7 

N. 

Calm 

71 

8-6 

28 

056 

64*3 

43*2 

5^-5 

48*0 

125-8 

394 

S.W. 

8.W. 

174 

9-0 

29 

•055 

62-8 

49-6 

54*4 

48*3 

114-7 

47-4 

B.S.W. 

204 

10-0 

■01 

30 

•234 

66*8 

40-2 

53-2 

44-3 

127-6 

32-9 

w. 

Calm 

70 

8-0 

•01 

31 

30196 

66*8 

391 

54-2 

45.0 

127-0 

36-7 

s. 

133 
3825 

0.5 
69 

Mns. 

29*988 

59-4 

42-5 

50-8 

44*6 

109-1 

89-1 

•  •  . 

... 

Sum 
200 

JUNE,  1883. 


Mean 

Beadg.of 

Baromtr. 

reduced 

to  Sea 

Level. 

Temperature. 

Wind. 

Mean  amt.  of 
Cloud  (0-10). 

• 

In  the  Shade.         | 

Highst 

insnn's 

rays. 

Lowst. 

on  the 

graas. 

Direction. 

> 

« 

High- 
est. 

"8 

1 

491 

Adop- 
ted. 
Mean. 

A.M. 

P.M. 

1 

ins. 
30037 

68-0 

58-4 

490 

135-6 

43-8 

S. 

Calm 

* 

187 

2-5 

in. 

2 

•136 

711 

42-4 

58-7 

49-7 

133-7 

38-8 

N. 

Calm 

49 

10 

8 

30131 

72-2 

490 

60-8 

48-7 

124-6 

40-3 

E. 

E. 

186 

0-0 

4 

29-970 

72-7 

45-0 

57-7 

601 

122-7 

41-9 

£. 

E. 

277 

6-0 

6 

•847 

692 

46-6 

670 

47-2 

121-9 

431 

E. 

N.B. 

286 

0-0 

6 

•816 

70-0 

43-2 

56-7 

48-5 

123-3 

39-9 

E. 

Calm 

174 

6-0 

.07 

7 

•773 

61-3 

49-4 

53-9 

50-4 

1226 

61-0 

Calm 

Calm 

27 

100 

•01 

8 

•818 

671 

50-3 

66-9 

49-3 

123-5 

46-1 

S.S.E. 

Calm 

91 

6-5 

9 

29914 

678 

46-4 

68-4 

52-8 

120-7 

41-3 

E. 

E. 

61 

10-0 

•08 

10 

30007 

690 

52-1 

59-4 

53-3 

123-6 

50-0 

Calm 

N. 

71 

100 

•02 

11 

•216 

55-8 

49-6 

61-6 

47-7 

77-2 

43*2 

E. 

Calm 

89 

50 

12 

•351 

721 

41-2 

58-9 

51-4 

134*2 

360 

K. 

WNW 

28 

8-0 

13 

•393 

73-2 

501 

630 

55-4 

127-6 

451 

N. 

Calm 

lio 

6-5 

14 

30-242 

731 

491 

611 

53-2 

133-4 

45-1 

W. 

Calm 

75 

7-5 

04 

15 

29-896 

67-7 

44-8 

50-4 

47-5 

86-0 

42-7 

W. 

Calm 

98 

6-0 

•11 

16 

•903 

600 

43-2 

50-4 

42-8 

1210 

391 

NNW 

Calm 

121 

30 

•08 

17 

•981 

61-9 

37-2 

49-9 

43-5 

134-5 

33-5 

WNW 

Calm 

104 

66 

18 

•972 

62-2 

43-4 

53-5 

46-4 

126-6 

391 

Calm 

N. 

72 

96 

•01 

19 

•921 

620 

38-2 

50-8 

44-2 

129-6 

33-9 

N. 

Calm 

98 

100 

•19 

20 

•843 

62-5 

48-3 

54-2 

48-8 

123-7 

461 

S. 

Calm 

148 

96 

•23 

21 

29-929 

65-7 

49-1 

56-3 

50-3 

132-6 

401 

Calm 

N.E. 

47 

86 

•31 

22 

30016 

621 

49-2 

55-5 

510 

104-2 

48-3 

s.s.w. 

Calm 

149 

6-5 

•02 

23 

30^012 

67-9 

46-0 

57-9  '52-9 

131-6 

430 

s. 

S. 

123 

8-6 

•01 

24 

29-937 

66-1 

55-6 

59-0  53-5 

108-5 

64-0 

s.s.w. 

s.s.w. 

198 

10-0 

•04 

26 

•805 

67-8 

50-2 

59-3  51-3 

1316 

44-9 

s.w. 

Calm 

107 

90 

26 

•812 

63-9  48-4 

65G  48-0 

129-7 

45-1 

wsw 

W. 

123 

6-0 

0-9 

27 

•849 

63-1 

48-2 

57'0  52-2 

1 

119-5 

44-2 

s.w. 

S. 

240  9-6 

•42 

28 

•937 

67-0 

55-4 

60-7 

57-5 

125-4 

551 

s.w. 

S.W. 

28710-0 

29 

29-980 

78-3  58-3 

67*7 

60-0 

134-7 

58-1 

s. 

Calm 

166  8-0 

•01 

30 

30-052 

74-6 

56-0 
47-8 

631 

56.6 
50-4 

134-6 

53-0 

w. 

W. 

93 

6^0 

Mns 

29-983 

66-8 

571 

123-2 

44-5 

•  •  • 

•  •  • 

3885|  6-6 

Sam 
1-74 

JULY,  1883. 


Mean 

Readg.of 

Baromtr. 

redaoed 

to  Sea 

Level. 

Temperature. 

Wind. 

Mean  amt.  of 
Cloud  (0-10) 

« 

In  the  Shade. 

Highst 

insun's 

rays. 

Lowst. 

on  the 

grass. 

Direction. 

•*4  n 
142 

, 

5 

CI 

High- 
est. 

J 

Adop- 
ted 
Mean. 

g          Dew 
CO         Point. 

A.M. 

P.M. 

^ 

1 

ins. 
80106 

69-2 

50-2 

60-4 

130-6 

45-2 

S.W. 

S. 

6-5 

in. 

2 

30009 

76-4 

540 

65-7  '56-6 

133-6 

49-3 

S.S.£. 

S. 

217 

9-5 

•63 

8 

29-892 

732 

571 

63-3 

53-7 

1301 

54-0 

N. 

s.s.w. 

105 

4^0 

4 

-825 

66^0 

48-3 

568 

51-4 

128*8 

470 

S. 

s. 

174 

6-0 

6 

•876 

66-7 

521 

58-5 

520 

124-5 

49-4 

s.w. 

s. 

226 

9-6 

•02 

6 

•821 

69-9 

52-1 

60-8 

52-6 

1371 

490 

S.S.xi. 

s.s.w. 

190 

95 

•11 

7 

•852 

69-2 

55-6 

61-8 

65-7 

131*8 

650 

s.w. 

s.w. 

196 

100 

•02 

8 

•887 

69-2 

55-6 

61*7 

561 

131-5 

54-7 

s.w. 

s. 

195 

90 

•16 

9 

•879 

67-2 

535 

585 

536 

116-8 

50-5 

w. 

Calm 

182 

5-5 

10 

•890 

68-7 

49-7 

601 

53-3 

127-9 

46-0 

w. 

S. 

116 

86 

•01 

11 

•618 

671 

561 

59-3 

54-5 

127-7 

53-3 

s.w. 

S.W. 

29410-0 

•12 

12 

•549 

611 

54-5 

56-6 

63-8 

1058 

50-7 

s.w. 

S.W. 

256 

8-5 

•10 

13 

•725 

67-0 

511 

58-3 

52-5 

128-5 

461 

W8W 

W. 

151 

70 

•10 

14 

•797 

620 

50-2 

55-4 

49-2 

123-7 

441 

Calm 

N.W. 

60 

80 

•06 

15 

29*948 

61-1 

420 

52-4 

44-7 

121-9 

34-8 

WNW 

Calm 

105 

3-0 

•29 

16 

30-188 

621 

39-8 

531 

49-8 

119-6 

34-9 

N.W. 

Calm 

101 

10-0 

17 

80058 

612 

52-3 

56-4 

511 

112-8 

49-9 

W. 

NNW 

175 

8-5 

18 

29-947 

630 

46-4 

565 

48-8 

119-9 

38-7 

NNW 

Calm 

102 
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THE  WEATHER,  1883. 


JANUARY. 

The  weather  daring  the  month  was  yery  unsettled,  and  oonBeqnentlj  the 
Barometer  very  flactnating.  Though  on  the  whole  high,  it  twice  fell  very 
rapidly,  from  the  6th  to  the  13th,  and  again  from  the  22nd  to  the  20th, 
accompanied  on  each  occasion  with  rather  violent  g^es. 

As  regards  the  temperature,  it  was  very  similar  to  that  of  January  1882, 
the  maximum  temperature  not  being  very  remarkable,  but  the  minimum 
temperature  especially  high.  The  minimum  on  tho  Ist  was  53*7°,  an 
unpreeedentedly  high  minimum  for  January ;  and  the  average  minimum 
(360°)  has  only  been  exceeded  in  warmth  in  1873  (36-2°)  and  in  1875  (395*'). 
It  fell  below  freezing  point  only  five  times,  and  in  each  case,  except  perhaps 
the  last,  to  a  very  small  amount. 

The  mean  temperature  for  the  month  was  39*8°,  not  very  remarkable, 
but  tho  range  of  temperature  each  day  was  often  very  small.  The  maximum 
in  the  sun  was  seven  times  above  80*0°,  the  average  temperature  being  64*1^ ; 
in  1869  it  was  654° ;  in  1875,  641° ;  in  1877,  66*0° ;  and  in  1878,  65'dr. 
There  were  16  ground  frosts,  almost  all  very  slight,  as  the  average 
temperature  on  the  grass  was  33*0°,  only  exceeded  in  warmth  in  1875  (87*3^ 
and  in  1877  (33*6°). 

Sunshine  has  not  been  plentiful,  though  there  were  52*70  hours  as 
.igainst  29*27  last  year,  out  of  a  possible  maximum  of  259*20  hours.  There 
wore  14  absolutely  sunless  days. 

But  the  month  was  most  remarkable  for  its  exceeding  dampness. 
Without  any  largo  amount  falling  at  one  time,  the  moisture  from  one  shower 
had  not  dried  before  a  second  came,  and  thus  the  repeated  small  showers, 
coming  upon  ground  already  sodden  in  December,  rendered  agricultural 
operations  all  but  impossible.  But  it  must  not  be  supposed  that  the  total 
amount  of  rain  or  the  number  of  rainy  days  has  been  unusually  great. 

Since  18C5  tho  rainfall  for  January  has  been  nine  times  grater  than, 
and  once  nearly  as  great  as,  it  was  this  year ;  in  1872  the  fall  was  as  much  as 
0'84  inches,  and  in  1808  and  1877  5"34  and  5'65  inches  respectively.  So 
again  the  maximum  fall  this  year  was  0*39  inch,  whereas  in  every  previous 
year,  except  1870  and  1880,  it  was  far  greater,  in  four  years  (1873,  1876, 
1879,  and  1881)  being  over  1  inch,  and  in  three  of  these  over  1*5  inches. 
The  number  of  rainy  days  was  24  in  1882,  whereas  it  was  27  in  1872  and  28 
in  1877;  so  that  if  rainfall  alone  be  considered,  the  month  cannot  be 
considered  without  precedent. 
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FEBRUARY. 

The  unsettled  weather  of  the  last  seven  days  of  January  continued 
(with  a  small  break  on  the  3rd,  4th,  and  5th)  till  the  17th  of  February. 
During  this  time  the  rainfall  waa  very  heavy,  no  less  than  6  inches  (one-sixth 
of  the  total  for  the  whole  year)  falling  in  less  than  three  weeks,  and  though 
the  weather  was  very  mild,  farming  operations  were  quite  suspended.  The 
floods  in  many  parts  of  the  country  were  very  serious,  and  the  gp:ound  was 
everywhere  perfectly  sodden.  On  the  18th  the  weather  quite  changed,  and 
for  the  rest  of  the  month  was  unusually  bright,  though  with  cool  bracing 
winds. 

Temperature,  on  the  whole,  was  very  uniform,  though  not  unprece- 
dentedly  so.  There  were  16  gpround  frosts ;  but  only  two,  and  those  very 
slight,  at  a  height  of  4  feet  above  the  ground.  Bright  sunshine  was  about 
one-third  of  the  greatest  possible  maximum  ;  92  hours  as  compared  with  only 
48  hours  last  year.  This  caused  the  temperature  in  the  sun  to  be  unusually 
high,  the  mean  being  81*4°,  the  highest  moan  for  February  yet  recorded 
here. 

Wind  was  generally  southerly  or  westerly,  very  high  at  the  beginning 
of  the  month,  but  almost  calm  during  the  last  ten  days  of  it. 

Highest  maximum,  52*9** ;  lowest  maximum,  36"5°  j  mean  maximum,  48*1" ; 
highest  minimum,  42"4° ;  lowest  minimum,  30*9° ;  mean  minimum,  36*4°  j  mean 
temperature  of  the  month,  41*4°. 


MARCH. 

The  month  was  remai'kable  for  its  unusual  cold  and  dryness,  which, 
however  unpleasant  to  man  and  beast,  were  of  great  benefit  to  agriculture. 
The  ground,  except  in  some  low  lying  distncts,  was  well  dried  and  pulverised, 
and  farmers  were  able  to  make  up  in  a  great  measure  for  lost  time. 
Vegetation,  however,  suffered  greatly.  Most  of  the  growth  had  been  cut 
down,  and  only  in  sheltered  places  had  it  been  able  to  survive  the  cold,  and 
even  then  without  making  the  slightest  progress.  Fortunately  vegetation 
was  not  vory  for  advanced  by  the  end  of  February,  and  the  real  loss  was  not 
BO  very  ^roat. 

The  barometer,  which  at  the  beginning  of  the  month  was  remarkably 
high,  began  to  full  on  the  oth,  and  until  the  20th  kept  low,  but  fairly  uniform. 
For  the  last  ten  days  it  was  extremely  variable,  rising  and  falling  with  great 
rapidity. 

The  maximum  temperature  kept  very  low  throughout  the  month  ;  just 
at  the  beginning  and  end  it  rose  above  50'0°,  but  at  other  times  it  was  more 
fi'equently  below  than  above  400®.     The  mean  for  the  month  was  only  43*1'*, 
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and  that  for  the  previona  18  years  48*5®.  In  1865  it  was  43"0°,  and  in  1867 
41*7^,  the  only  occasions  on  which  it  has  been  below  the  mean  for  this 
year. 

The  minimum  temperature  was  only  seven  times  above  freezing  point, 
the  average  for  the  month  being  27*6^,  whilst  that  for  the  previous  18  yean 
was  34'0''.  Only  once  before,  in  1865  (when  it  was  29*1^),  has  the  mean 
minimum  for  March  been  even  below  30*0^.  The  maximum  temperature  in 
the  sun  was  110  6°,  and  the  mean  92*1^  There  were  167*6  hours  of  bright 
sunshine,  as  against  162'2  hours  last  year,  and  only  2  absolutely  sunless 
days. 

The  minimum  temperature  on  grass  was  only  twice  above  freeaing  point 
(on  the  Ist  and  30th),  and  though  the  temperature  has  occasionally  been 
lower  than  16*0°  (the  minimum  for  this  year),  yet  the  mean  for  the  month 
was  only  25*4°,  as  against  29'2^,  the  average  for  the  previous  18  years. 

The  mean  temperature  of  the  month  was,  therefore,  as  might  have  been 
expected,  the  coldest  which  has  been  registered  here.  It  was  only  34*8^,  the 
average  of  previous  years  being  40'4^ 


APRIL. 

The  first  half  of  the  month  was  very  dry  (not  a  drop  of  rain  falling  in 
most  places  except  on  the  13ih)  and  with  a  very  small  amount  of  wind, 
which  on  two  occasions  moved  over  only  one  mile  in  12  hours,  and  at  other 
times  seldom  more  than  oi:e  mile  an  hour.  The  latter  half  of  the  month  was 
very  different ;  rain  fell  frequently,  though  in  very  small  quantities,  and  the 
wind  was  at  times  very  high ;  on  the  18th  it  travelled  more  than  400  miles 
in  the  24  hours,  and  was  sufficiently  strong  to  blow  a  Rook's  nest  out  of  its  tree ; 
on  the  23rd  hail  and  snow  showers  were  frequent.  Singular  as  it  may  seem, 
the  temperature  has  been  but  very  slightly  different  from  the  mean  of  the 
previous  18  years,  in  fact  the  mean  temperature  of  the  month  was  only  i° 
below  it.  There  have  been  rather  more  frosts  than  usual  at  a  height  of  4 
feet  above  the  ground,  but  conijidei*ably  fewer  ground  frosts,  in  former  years 
temperatures  below  20'0°  not  being  at  all  unusual  and  in  1868  one  as  low  as 
0'9°.  The  temperature  in  the  sun  has  been  above  the  mean,  and  the  amount 
of  cloud  much  less  than  usual.  There  were  173  hours  of  bright  sunshine  ajs 
against  166  in  1882. 

Small  as  was  the  amount  of  rain,  it  was  not  unprecedented ;  in  1863, 
there  was  only  0.97  inch  on  9  days;  in  1870,  0.55  inch  on  2  days;  in 
1881,  0.87  inch  on  10  days ;  whilst  in  1883  there  was  0.93  inch  on  11  days. 

Vegetation  has  been  very  backward ;  seldom  had  the  country  appeared 
80  wintry  at  the  end  of  April  as  it  did  this  year,  but  a  few  damp  warm  days 
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Would  have  produced  a  wonderful  change.  The  cold  east  winds  destroyed 
much  of  the  wall  fruitj  but  apples  and  pears,  being  very  late  in  blooming, 
so  far  escaped. 

Highest  in  Lowest  in     Mean  of 

previons  prerions      prerions    1883. 

years.  years.        18  yean. 

Mean  max.  in  shade  G^-S**  (1875)       504**  (1879)      55-8°        55-2** 

min.  in  shade    41-4^(1871)       34-r  (1870)       38-4°        36-6" 

temp,  in  sun 117'7''  (1870)      92-3^  (1877)     104-4°      106*4" 

temp,  on  grass 38-5'  (1871,4)    25  3^(1870)       32-9^        33*3° 

temp,  of  month     500^  (1865)       42*2°  (1879)       401°         '15*6° 


it 


MAY. 

The  ungenial  weather  of  April  continued  till  about  the  12th  May, 
during  which  time  the  temperature  was  very  low,  twice  (on  the  4th  and  5th) 
falling  below  freezing  point  at  a  height  of  4  feet  above  the  g^und, 
and  six  times  below  freezing  on  the  ground.  On  the  morning  of  the 
5th  snow  fell,  on  the  10th  it  fell  at  intervals  throughout  the  day, 
and  on  the  11th  hail  showers  were  not  nnfrequent.  Tho  mean 
temperature  of  tho  4th  was  only  38'5,  and  of  the  lOth  37'8;  such  low 
temperatures  are  very  unusual  in  May.  Throughout  this  time  rain  fell 
frequently,  but  generally  in  very  small  quantities,  though  that  on  tho  llth 
was  in  most  places  the  heaviest  fall  for  the  month. 

After  the  12th  a  great  change  occurred ;  the  minimum  temperature  was 
decidedly  Mgh,  and  the  maximum  was  often  very  high,  but  it  was  very 
fluctuating.  From  the  19th  to  tho  21st  was  a  very  dull  cloudy  period,  with 
scarcely  any  sunshine  or  rain.  The  26th  was  also  sunless,  but  wet,  and  on 
these  two  occasions  the  maximum  temperature  was  low.  The  consequence 
was  that  the  cold  of  the  first  part  of  tho  month  was  fairly  compensated  by 
the  heat  of  the  latter  part,  so  that  the  temperature  of  tho  month  as  a  whole 
was  about  that  usually  experienced  in  May. 

The  mean  maximum  temperature  in  the  sun  was  only  109-1°;  once  only 
before  has  it  been  so  low,  viz.,  in  1877,  when  it  was  105-3*>.  There  were  178i 
hours  of  bright  sunshine,  as  against  2551^  in  1882. 

Till  about  the  middle  of  the  month  vegetation  was  very  backward,  but 
the  warm  weather  produced  a  wonderful  change,  and  before  the  end  of  the 
month  it  had  recovered  itself  in  a  great  measure.  The  rain  on  the  26th  was 
espcciully  beneficial,  and  pushed  on  the  grass,  so  that  u  fair  hay  crop  might 
be  expeuted. 
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JUNE. 
The  first  14  duyH  of  tlio  mouth  were  very  fine  and  warm,  except  the  11th, 
when  there  was  very  little  sunshine  and  the  temperature  consequently  fell 
considerably.  From  the  15th  to  the  28th  was  a  cold,  unsettled  period,  with 
frequent  showers,  and  though  there  was  a  certain  amount  of  sunshine  every 
day,  the  nights  (especially  at  the  beginning)  were  chilly,  the  terrestrial 
thermometer  on  the  night  of  the  17th  falling  to  within  2"0°  of  freezing 
point.  The  last  two  days  of  the  month  were  very  fine.  As  has  been  so  often 
the  case,  the  cold  of  the  latter  half  of  the  month  counteracted  the  heat 
of  the  first  part,  and  hence  the  mean  temperature  of  the  month  was  not  very 
different  from  that  of  the  previous  18  years. 

Max.  in  the  shade        78°3  Mean  Max.     06*^8    Mean  of  18  years    60" 8 
Min.  in  the  shade        37°2       „      Min.     47^        „  „  47**9 

Max.  in  the  sun...      135°6       „      Max.  123*'2        „  „        124«»7 

Min.  on  grass 33^5       „      Min.     44'^5        „  „  43^2 

Mean  temperature  of  month 57*'l        , ,  „  56^3 

.   Bright  sunshine  189  hours,  amount  in  June,  1882,  150*8  hours.     Bainfall 
considerably  below  the  mean. 

The  month,  as  a  whole,  was  favourable  to  vegetation.  Blight  of  all 
kinds,  was,  as  a  rule,  not  noticeable  anywhere.  Strawberries  plentiful, 
though  rather  wanting  in  flavour,  apples  abundant,  pears  and  plums  none ; 
garden  flowers  of  all  kinds  have  flowered  profusely,  and  it  will  probably 
pi-ove  to  be  one  of  the  best  rose  years  on  record. 

Com  was  not  quite  so  good  as  at  the  end  of  May,  though  varying  much 
according  to  soil,  and  veiy  short  in  the  straw.  Uay  crop  light,  but  fairly 
well  secured. 


JULY. 
The  month  opened  with  very  warm  weather,  but  diu'ing  the  night  between 
the  2nd  and  3rd,  the  county  was  visited  by  a  very  severe  thunderstorm,  doing 
much  damage  in  some  places.  The  temperature  then  fell  considerably, 
and  on  the  13th  and  14th,  storms  visited  the  neighbourhood,  lowering  the 
temperatare  still  more,  and  on  the  15th  a  heavy  hailstorm  not  only  quite 
chilled  the  air,  but  also  damaged  gardens  (both  flower  and  fruit)  to  a  great 
extent.  The  minimum  temperature  then  registered  39'8°  (34'8  on  the  ground), 
almost  the  coldest  temperature  ever  experienced  in  July  since  1865.  (It  was 
39-7°,  39-2^,  and  39-6'*  in  1867,  and 38-8°  in  1868).  Temperature  still  continued 
low  till  just  the  end  of  the  month,  the  maximum  on  the  20th  being  only  57*4^, 
the  lowest  maximum  yet  recorded  in  July.  The  mean  temperature  for  the 
month  was  therefore  decidedly  low,  only  57-6«  (it  was  57*2*»  in  1867,  57'5*>  in 
1871,  and  57'4<?  in  1879).     The  temperature  in  the  sun  has  not  been  quite  so 
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abnormal,  thongh  it  has  been  decidedly  colder  than  usual.     There  were  156i 
hours  of  bright  sunshine,  against  186  in  1882,  and  245^  in  1881 ;  the  average 
daily  amount  of  bright  sunshine  was  therefore  a  little  over  5  hours,  the 
20th  was  the  only  absolutely  sunless  day,  but  on  three  other  days  there  was 
less  than  2  hours'  sunshine. 

Mean 
Temperature.  Highest.  Lowest.        for  month. 

Maximum  76*4°  (2)         57*4'^  (20)  65*8*= 

Minimum  57-3«  (3)         39-8°  (16)  498* 

Terrestrial 55-0^(7)         34-8«  (15)  40-5* 

Mean Go'l"^  (2)        52'4«  (15)  57*6* 

Notwithstanding  the  frequent  storms,  the   Barometer  was  very  steady, 
the  total  range  for  the  month  being  only  0'087  inch. 


AUGUST. 
The  month  was  noteworthy  for  its  remarkably  small  amount  of  rain  (only  one 
quarter  of  the  average  amount)  and  for  the  gi'eat  daily  range  of  temperature, 
it  being  at  one  time  very  nearly  32*0°  in  24  hours,  and  not  nnfi-equently  very 
nearly  dO'O"  at  others.  The  mean  daily  temperature  has,  however,  been  very 
uniform,  the  extreme  variation  not  exceeding  100"  throughout  the  monlh, 
the  cold  of  the  day  being  balanced  by  the  warmth  of  the  night  and  vice  versa. 
The  Barometer  has  been  very  high  and  steady,  the  extreme  variation  for  the 
month  being  only  0*68  inch  and  the  mean  only  exceeded  once  before,  in  1875. 

The  maximum  temperature  in  the  shade  was  75'7°,  almost  the  lowest 
maximum  for  August  during  the  past  18  years  (it  was  748"  in  1866,  and 
74*6*'  in  1878),  temperatures  above  800°  being  not  uncommon  in  August, 
whilst  in  1876  it  was  as  high  as  920°.  The  mean  maximum  was  69  1°,  within 
0*1**  of  the  average  mean  maximum  of  the  previous  18  years. 

The  minimum  temperature  in  the  shade  was  43'3'',  a  very  high  minimum 
(it  has  b<^en  14  times  out  of  the  18  lower  than  it  was  this  year,  and  as  low 
as  324®  in  1869),  whilst  the  mean  minimum  was  512°,  curiously  only  01° 
higher  than  the  average  mean  minimum  of  the  previous  18  years. 

The  maximum  temperature  in  the  sun  was  132*6®,  a  decidedly  low 
temperature,  in  3  years  only  was  there  a  lower  maximum.  The  mean 
maximum  was  only  119*0®.  The  minimum  on  grass  was  38'6®,  the  mean 
47*4®,  only  exceeded  in  warmth  six  times  previously. 

The  mean  temperature  of  the  month  was  59'8®,  the  average  of  the 
previous  18  years  being  59*1®,  so  that  the  month  as  a  whole  fairly  maintained 
its  proper  temperature. 

There  were  184i  hours  of  bright  sunshine,  as  against  176}  in  1882,  and 
164  in  1881. 
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SEPTEMBBK. 

The  month  opened  with  very  rough,  Btonny  weather,  heavy  rain  and 
hij^h  wind.  From  the  10th  to  the  20th  the  weather  was  fine  and  dry,  with 
very  little  wind,  and  consequently  thick  fogs  in  the  early  morning^ ;  and  for 
the  last  ten  days  it  was  wet,  windy  ant}  decidedly  chilly,  more,  however, 
from  absence  of  hea€  than  intensity  of  cold.  The  Barometer  flnctoated  a 
g^od  deal,  varying  from  28*73  inches  on  the  2nd  to  30*28  inches  on  the  13th, 
a  range  or  1*55  inches.  During  the  last  week  it  kept  on  falling  very  steadily, 
and  only  rose  to  its  average  height  on  the  30th.  The  mean  reading  for  the 
month  was  29*85  inches,  lower  than  that  of  the  previous  six  years,  but  higher 
than  that  of  the  preceding  twelve  years,  except  187C. 

The  maximum  temperature  was  73*0**,  on  the  17th,  the  only  time  it  rose 
above  70*0** ;  and  the  mean  maximum'  63*3**,  lower  than  the  mean  of  the 
previous  18  years,  which  was  64*5*'.  In  1805  the  mean  maximum  was  73*4**, 
and  the  absolute  maximum  82*5*^.  The  maximum  temperature  this  year  on 
the  30th  was  only  SOE**. 

The  minimum  temperature  was  as  high  as  54*9°  on  the  2nd,  but  was  only 
36*0^  on  the  9th,  in  fact  the  fluctuations  of  the  minimum  temperature  hare 
been  extraordinary  at  times,  36*6°  on  one  day  and  52*3°  the  next.  Notwith- 
standing this,  the  mean  minimum  (48*7°)  was  above  the  average  mean 
minimum  of  the  previous  18  years  (47'5°). 

The  minimum  temperature  on  grass  has  naturally  been  equally  variable, 
the  lowest  minimum  being  34*2°  on  the  9th.  The  mean  minimum  waa  44*7®, 
only  exceeded  in  warmth  twice  before,  in  1875  (47*0°)  and  in  1876(45*1°). 

The  mean  maximum  in  the  sun  was  108'2°,  by  no  means  a  high  value, 
having  been  lower  only  five  times  before  during  the  last  18  years.  There 
were  122  hours  of  bright  sunshine,  as  against  137  in  1882,  and  118*6  in  1881. 

The  mean  temperature  of  the  month  waa  55*0°,  that  Of  the  previous  18 
years  being  55*3° 


OCTOBER. 
The  first  seven  days  were  cold  with  ground  frosts  on  no  less  than  four 
nights  and  rather  heavy  rain  on  the  3rd,  but  the  next  six  days  were  fine  and 
warm.  Very  heavy  rain  fell  on  the  14th  and  loth,  and  up  to  the  26th  more  or 
less  rain  fell  almost  every  day ;  this  was  also  a  cold  period,  the  temperature 
falling  steadily  up  to  the  22nd,  when  the  minimum  was  as  low  as  33*7°,  the 
lowest  during  the  month ;  but  after  this  it  rose  rapidly  till  on  the  25th  it  was 
unusually  warm,  the  minimum  on  that  day  being  as  much  as  54*0°,  though 
the  maximum  was  not  more  than  57'8°.  The  last  few  days  of  the  month 
were  damp  and  foggy,  '\>'ith  very  little  wind  and  a  steadily  falling  temperature. 
Both  the  pressure  of  the  air  and  the  temperature  have  therefore  varied  a 
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good  deal ;  the  extreme  variation  of  the  Barometer  was  l'19d  inches,  which 
took  place  in  only  eight  days. 

The  maximum  temperature  in  the  shade  was  C2'l^  on  the  10th,  and  it 
was  4  times  above  60*0^  during  the  month.  The  mean  maximum  was  55*9^, 
exactly  the  average  of  that  ot  the  previous  18  years. 

The  minimum  temperature  was  33*7^,  on  the  22nd,  but  three  days  after^ 
wards  it  was  as  much  as  54'0°.  The  mean  minimum  was  42*4^,  the  average 
of  the  previou.s  18  years  being  411'^,  and  during  that  time  being  13  times 
lower  than  it  was  this  year.  The  minimum  temperature  was  five  times  above 
500*^,  and  did  not  once  sink  down  to  freezing  point,  a  circumstance  which  has 
liappened  only  once  in  the  previous  18  years,  viz.,  in  1874,  when,  however,  it  was 
nine  times  above  SO'C ;  even  in  1876,  the  hottest  October  since  1835,  it  once 
fell  to  freezing  point  and  was  12  times  above  50"0°.  In  fact  October  this 
year  may  l)e  considered,  as  far  as  minimum  temperature  is  concerned,  one  of 
the  warmest  Octobers  we  have  had. 

The  maximum  temperature  in  the  sun  was  113*7"  on  the  2nd,  and  the 
mean  solar  temperature  95"7''.  The  average  for  the  18  years  was  90*3**,  and 
was  higher  in  only  two  previous  Octobers. 

There  were  90}  hours  of  bright  sunshine,  and  seven  absolutely  sunless 
days ;  as  against  133  hours  in  1881  and  73  in  1882. 

The  minimum  temperature  on  grass  was  27*8°  on  the  2nd,  and  it  was 
eight  times  below  freezing.  The  mean  minimum  temperature  was  37*7°, 
having  been  only  six  times  higher  in  the  previous  17  years.  As  the  tempera- 
ture  not  unfrequently  falls  below  ^O'D**  in  October  (in  1881  it  was  as  low  as 
14'6°),  October,  1883,  mnst  be  considered  decidedly  warm. 

The  mean  temperature  of  the  month  was  4S*7**,  exactly  the  same  as  in 
1882.  The  average  of  the  previous  18  years  is  48'0**,  and  has  been  only  5 
times  higher  than  it  was  this  year. 

Mean  of 
Highest.      Lowest.         Mean.        previons 

18  years. 

Maximum  621^  47-3°  55-9«  56-9« 

Minimum    540«  33-7**  424**  41*1° 

Solar  temperature  ..       1137**  571^  957**  90-3<> 

Terrestrial 50'8*>  27*8**  377**  45-8« 

Mean  temperature...         53G°  371''  48  7*»  480° 

The  monthly  travel  of  the  wind  was  4066  miles,  giving  an  average  of 
131  miles  per  day ;  the  greatest  amount  on  any  one  day  was  354  miles  on 
the  16th,  and  the  lowest,  27  mdes  on  the  10th;  it  was  less  than  100  miles 
on  16  davs. 
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TIio  mean  temperature  of  the  carili  at  a  depth  of  G  inches  was  50*2^, 
at  12  inches  51'4^,  at  18  inches  52'3<',  and  at  24  inches  53'0o.  The  cold  periods 
from  the  2nd  to  the  7th,  and  from  the  18th  to  the  23th  considerably  affected 
the  gp:t)und  temperatnres. 


NOVEMBER. 
Speaking  generally,  the  month  was  warm,  dall,  and  damp,  with  but  little 
wind  or  sunshine.  The  temperatore  fell  considerably  from  the  10th  to  the 
15th,  on  which  day  it  reached  its  minimam,  23 '4^  ;  bat  it  immediately  began  to 
rise  very  rapidly,  so  that  the  minimum  on  the  next  day  was  40*1**,  a  difference 
of  nearly  17*0°.  With  the  exception  of  a  slight  drop  on  the  22nd,  the  tem- 
perature kept  on  rising  so  that  the  latter  half  of  the  month  was  warmer  than 
the  former.  Had  it  not  been  for  the  very  cold  period  alluded  to,  the  month 
w^ould  have  been  singularly  warm ;  as  it  was,  the  mean  temperature  was 
precisely  the  same  (41*4**)  as  the  average  of  that  of  the  previous  18  years. 

The  Barometer  kept  high  throughout  the  month,  with  the  exception  of 
two  deep  depressions  of  short  duration,  one  on  the  6th,  when  it  was  wet,  the 
other  on  the  25th,  when  there  was  a  rather  strong  S.W.  wind.  As  a  rule, 
however,  the  wind  was  very  light,  its  rate  having  been  scarcely  more  than  1  mile 
an  hour  on  two  days,  and  under  2  miles  an  hour  on  5  other  days ;  it  exceeded 
200  miles  in  the  24  hours  on  only  6  days. 

Though  the  actual  maximum  temperature  was  only  54*1^,  and  had  only 
been  as  low  in  3  previous  years,  it  never  fell  below  40*0°,  which  has  only  hap- 
pened 4  times  before,  consequently  the  mean  maximum  has  been  above  the 
average. 

The  minimum  temperature  has  often  been  exceeded,  having  been  as  low 
as  15*8®  in  1880 ;  but  it  has  seldom  been  so  few  times  (only  7)  below  32'0® ; 
in  only  4  out  of  the  previous  18  years  have  we  had  so  little  frost.  On  the 
other  hand,  it  has  rarely  been  so  continuously  below  40*0^ ;  for,  except  on  the 
10th  (when  it  was  40"  1°)  it  never  rose  above  400**  till  the  last  3  days  of  the 
month.     The  mean  minimum  is  therefore  rather  below  the  average. 

Mean       Average  of 
1883.  1883.  previous 

18  years. 

Maximum  temperature 541'*         48-4*^         47*8° 

Minimum  temperature  234**         35*3'*         35*6** 

Mean  temperature  41*4*'  41*4** 

M  inimum  on  Ground 19'8*»        30'5<*        30*6® 

There  has  been  very  little  sunshine,  C7  hours,  as  against  88  in  1882  and 
G2  in  1881.  There  were  5  absolutely  sunless  days,  and  the  total  amount  for 
5  other  days  was  only  i  an  hour. 
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The  ground  tcuipcruturcs  fell  steadily  till  the  16th  and  continued  low 
till  the  23rd,  when  thej  began  to  risei  bnt  rery  irregularly.  Even  at  the 
coldest  period,  the  temperature  6  inches  below  the  surface  only  sank  to  35*0^ ; 
that  at  two  feet  was  never  below  43*5^.     There  were  20  frosts  on  the  ground. 

During  the  last  week  of  the  month  the  sunsets  were  mag^ficent,  the 
"  afterglow  "  lasting  for  upwards  of  an  hour.  The  true  cause  of  this  has  yet 
to  be  discoYcrod. 


DECEMBEK. 

The  month  as  a  whole  was  mild,  dull,  and  damp ;  but  not  to  any  remark- 
able degree.  From  the  5th  to  the  10th  was  a  cold  period,  and  the  mean 
temperature  during  that  time  was  low,  being  below  32*0  on  the  6th,  7th,  and 
8th,  but  otherwise  the  season  was  mild  for  the  time  of  year.  The  absolute 
maximum  temperature  was  seldom  so  low,  and  the  absolute  minimum  seldom 
so  high  as  this  year,  and  yet  the  mean  maximum  is  higher,  and  the  mean 
minimum  lower  than  the  average  of  the  previous  18  years,  but  not  to  any 
great  extent. 

Sunshine  was  very  scarce ;  there  were  no  less  than  17  absolutely  sunless 
days,  and  only  12  minutes'  sunshine  during  the  last  8  days  of  the  mouth ;  bnt 
this  was  better  than  last  year,  when  wo  had  only  23  hours,  though  in  1881 
there  were  50i. 

Rainfall  was  very  slight,  just  over  one  inch  duiiug  the  whole  month.  In 
1873  there  was  0*88  inch,  but  wc  have  twice  had  over  5  J  in.  in  December,  so 
that  the  rainfall  this  year  is  remai'kably  small.  Still  there  were  not  unfrc- 
quently  fogs,  very  dense  during  the  last  week,  and  these  made  the  air  damp 
and  ungenial. 
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It  has  been  endeavoured  to  avoid  mentioning  any  animal 
or  structure  which  cannot  be  seen  in  the  Museum ;  and  hence 
all  figures  are  omitted  in  this  Guide.  Whenever  any  par- 
ticular structure  has  been  described,  but  no  illustrated  specimens 
occur  in  the  Collections,  they  will  be  supplied  as  soon  as 
possible ;  in  these  cases  they  were  mentioned  because  there 
was  every  probability  that  they  would  be  obtained  before  the 
end  of  the  Term. 


THE    MUSEUM. 


The  Mnsenm  is  intended  to  contain  a  Typical  series  of  animal  life  from 
Man  down  to  the  lowest  animal,  and  consequently  only  one  or  two 
representatives  of  each  Family  (the  most  characteristic  that  can  be  obtained 
under  the  drcumstances)  are  exhibited.  This  series  is  contained  in  the 
oases  1,  2,  3,  and  5.  Case  4  contains  a  variety  of  Ethnological  and 
Antiquarian  objects ;  and  against  the  wall  under  the  windows  are  various 
oases  of  birds,  the  top  row  of  which  is  intended  to  be  ultimately  occupied 
with  as  complete  a  set  as  possible  of  Marlborough  birds.  At  one  end  of  the 
room  is  a  large  case  of  birds  from  Central  Asia,  collected  by  B.  B.  Shaw,  C.S.I., 
an  Old  Marlburian,  and  presented  to  the  College  by  his  Sister,  as  a  Memorial 
of  him.  On  each  side  of  the  bird  ci^w  is  the  Herbarium,  consisting  of  a  very 
fine  series  of  European  plants,  collected  by  the  late  G.  C.  Joad,  Esq.,  and 
presented  to  the  College  by  the  Director  of  the  Boyal  Herbarium  at  Kew ; 
and  also  a  set  of  British  plants,  as  well  as  a  set  of  Marlborough  plants. 

In  the  gallery  are  the  collections  of  Fossils  and  Minerals,  and  a  fairly 
typical  set  of  Coins. 

The  collections  of  Moths  and  Butterflies,  of  Beetles,  and  of  Birds'  eggs, 
are  in  cabinets  at  the  end  of  the  room  opposite  the  Herbarium. 

Before  entering  upon  the  question  of  the  arrangement  of  Animals,  it  will 
be  necessary  to  explain  what  is  meant  by  saying  that  one  animal  is  "  higher  " 
or  "  lower  "  than  another. 

If  we  look  at  the  carcass  of  a  sheep,  for  instance,  as  it  is  seen  when 
hanging  up  in  a  butcher's  shop,  we  shall  see  that  It  consists  of  the  flesh  of  the 
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animal,  enclosing  an  elongated  hollow  space,  which,  when  the  animal  was  alire, 
contained  the  heart,  Inng^,  stomach,  and  other  organs ;  this  hollow  space  is 
called  the  "  body  cavity."  The  vaiious  organs  mentioned  above,  are  distinct 
from  each  other  and  can  be  separately  removed  from  the  body.  The  space 
occupied  by  the  heart  is  called  the  heart-space,  and  in  like  manner  we  say  thai- 
there  is  a  long-space,  a  stomach-space,  and  so  on ;  thus  the  animal  may  be 
considered  to  consist  of  a  body  cavity  with  various  "  spaces "  partitioned 
ofl  from  it  by  membranous  walls. 

But  besides  this  body-cavity  there  is  also  a  canal  which  can  only 
be  seen  when  looking  at  a  skeleton;  the  whole  framework  of  the  animal 
is  then  seen  to  be  supported  by  a  series  of  small  bones,  placed  end  to  end, 
and  so  united  to  one  another  as  to  cause  it  to  be  called  the  "  backbone,"  or 
vertebral  column,  though  really  consisting  of  a  largo  number  of  small  bones 
called  vertebne.  Now  this  backbone,  besides  being  useful  for  supporting 
the  frame-work  of  the  body,  is  also  important  in  another  way;  if  each 
of  the  vertebra)  be  examined  separately,  it  will  be  observed  that  it  is 
perforated  by  a  large  hole  in  such  a  manner  that  when  the  vertebrsd  are 
placed  end  to  end  as  in  the  body,  a  canal  is  formed,  and  this  canal  is  connected 
directly  with  the  skull  at  one  end.  Now  the  skull  contains  the  brain,  which, 
as  we  all  know,  is  the  source  of  all  our  powers  of  sensation  and  movement. 
The  canal  formed  by  the  vertebrss  is  occupied  by  a  white  cord ;  this  is  the 
spinal  cord,  and  it  may  be  considered  to  be  a  prolongation  of  the  large  nervous 
centre,  the  brain.  Nerves  proceed  as  white  cords  of  various  sizes,  both  from 
the  brain  and  also  from  the  spinal  cord ;  these  nerves  govern  the  motions 
and  sensations  of  the  whole  body.  From  the  spinsJ  cord  nerves  pass  oS  at 
the  junction  of  each  of  the  vertebral  bones;  these  spinal  nerves  are 
composed  of  two  roots,  one  posterior,  and  the  other  anterior.  The 
posterior  root  conveys  sensation  or  feeling,  and  the  anterior  root  is  a  nerve 
of  motion ;  they  join  together  soon  after  leaving  the  spinal  cord,  and  so  the 
nerves  of  sensation  and  motion  are  combined  and  regulate  the 
various  functions  of  the  body.  We  see  then  how  important  this  spinal 
cord  is,  being  in  fact  as  important  as  all  the  other  organs  together, 
and  we  may  therefore  call  the  canal  formed  for  it  by  the  vertebras 
the  *' nerve-canal."  But  besides  this  spinal  cord,  we  have  other 
nerves,  which  may  be  called  "  involuntary,"  or  "  sympathetic "  nerves, 
those  over  which  we  have  little  or  no  power,  as  for  instance  those  by  which  we 
are  able  to  breathe,  or  to  digest  our  food ;  for  the  movements  of  our  chest  for 
instance  in  breathing  are  quite  involuntary,  and  if  we  want  to  "hold  our 
breath "  we  have  to  make  special  exertions  to  do  so,  and  these  exertions 
can  only  be  continued  for  a  limited  time.  These  nerves  are  not  contained 
in  the  nerve-canal,  bat  in  the  body-cavity,  so  that,  though  an  animal  may 
have  nerves,  they  need  not  necessarily  be  in  the  nerve-canal,  nor  need  it  have 
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a  nerre-canal  at  all.  A  body  of  the  highest  type  may  therefore  be  coosideTed 
to  consist  of  a  body  cavity  and  a  nerve-canal,  with  their  appendages,  and  it  is 
evident  that  an  animal  with  only  one  of  these  is  "  lower"  than  one  which  has 
both,  supposing  that  each  has  all  its  proper  appendages.  And  this 
enables  ns  to  make  two  grand  divisions,  for  one  set  has  both  body-cavity 
and  nerve-canal,  the  other  only  the  body-cavity  ;  and  as  the  nerve-canal  is 
made  np  of  vertebra>,  the  former  class  is  called  Yebtbbbata,  whilst  the  other 
is  called  the  Invebtebbata. 

Again  an  animal  which  has  no  lung-space  is  lower  than  one  which  has 
one,  or  one  with  a  heart-space  higher  than  one  without  (supposing  them  to  havo 
the  rest  of  the  *^  spaces"  in  the  body  cavity) ;  but  it  is  a  question  whether  an 
animal  wanting  only  a  heart-space  is  higher  or  lower  than  one  wanting  only 
the  lung-space,  and  this  becomes  much  more  difficult  as  the  question  becomes 
more  complicated,  as  when  one  animal  has  only  heart  and  stomach  and 
another  only  heart  an'd  lung  ;  and  it  is  in  this  way  that  the  Classification  of 
animals  is  so  difficult,  and  so  variable ;  for  what  one  Author  may  consider  most 
important  another  may  not ;  and  as  our  knowledge  is  continually  increasing, 
opinions  have  to  be  modified  from  time  to  time,  atid  an  arrangement,  which 
holds  good  at  one  time  may  have  to  be  considerably  altered  at  another.  The 
arrangement  followed  in  the  Museum  is  that  of  Dr.  Nicholson,  Professor  of 
Natural  History  in  the  University  of  Aberdeen,  as  being  the  most  recent  and 
the  most  complete,  and  very  free  use  has  been  made  of  his  ''  Manual  of 
Zoology  "  in  drawing  up  these  remarks. 

From  the  foregoing  remarks  it  will  be  observed  that  certain  structures  are 
associated  with  certain  important  functions,  with  which  at  first  sight  they  have 
apparently  little  to  do  (i.e.,  as  far  as  the  name  of  the  structure  conveys  any 
information),  and  hence,  in  the  Tables  which  may  be  given,  a  certain  structure, 
which  is  selected  for  a  special  point  of  classification,  must  not  be  taken  as 
in  itself  necessarily  a  really  important  structure,  except  in  so  far  as  it 
indicates  other  characters  of  more  real  importance,  which  can  only  be 
understood  by  a  careful  study  of  the  animals  themselves.  Nor  must  it  be 
taken  for  granted  that  the  characters  selected  for  forming  the  Tables  are 
universally  applicable ;  they  are  chosen  as  giving  the  most  general  idea  of 
the  characters  of  that  particular  set  of  animals,  and  for  the  purpose  of 
simplifying  the  matter  as  much  as  possible. 

Though  only  one  point  (that  of  having  a  backbone)  has  been  taken  for 
the  purposes  of  classification,  there  are  several  other  points  in  which 
Vertebrata  are  distinguished  from  other  animals  ;  they  have  their  hard  parts 
(the  bones)  inside  whilst  Invertebrata  have  theirs  outside,  (the  case  of 
Turtles  and  Tortoises  will  be  explained  hereafter) ;  they  have  red  blood  as 
opposed  to  the  white  blood  of  Invertebrates ;  and  when  limbs  are  developed, 
tbej  are  neyer  more  than  four  in  number. 
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Having  then  divided  animala  into  two  sets  by  the  presence  or  absence  of 
a  Backbone,  we  can  take  the  latter  set  and  divide  it  into  two  by  separating 
those  which  have  a  body  cavity  from  those  which  have  not. 

Then  we  can  take  those  with  a  body  cavity,  and  divide  them  into  two 
more  divisions,  according  to  their  means  of  progression.  Some  have  jointed 
leg^  as  in  the  case  of  Insects,  and  some  have  suckers,  which  are  extended  or 
retracted  by  means  of  water ;  the  suckers  are  connected  with  a  series  of  tubes, 
BO  arranged  that  the  animal  can  force  water  into  them  when  it  wants  to 
extend  the  suckers,  or  drive  it  out  when  it  wants  to  retract  them.  This 
system  is  called  the  "  Water-vascular  "  system,  and  it  may  be  here  remarked 
that  animals  with  this  water-vascular  system  have  their  nervous  system 
arranged  in  a  circle  round  the  mouth,  with  branches  spreading  from  it  to  the 
different  parts  of  the  body.  Animals  so  constructed  arc  said  to  be  "  radially 
symmetrical,"  and  radially  symmetrical  animals  can  be  again  divided  into 
two  sets,  one  of  which  has  and  the  other  has  not  a  water  system ;  to  these  latter 
belongs  the  8ca  Anemone,  with  its  tenancies  spreading  round  the  mouth  as 
if  they  were  rays. 

This  radially  symmetrical  arrangement  again  is  to  be  distinguished  from 
that  in  which  there  are  right  and  left  sides,  which  is  called  a  bilateral 
arrangement ;  and  animals  so  formed  can  be  arranged  in  two  sets  according 
to  the  structure  of  the  body,  one  sot  having  it  made  up  of  a  series  of  rings, 
connected  together  by  a  flexible  membrane,  the  other  having  soft  bodies 
without  any  trace  of  ring^. 

We  then  have  six  Sub-kingdoms  of  animals,  which  may  be  tabulated  as 
follows : — 

Animals  ^nth  a  backbone  Vertebrata. 

Animals  without  a  backbone 
Animals  with  a  body-cavity 

Animals  bilateral  (with  right  and  left  sides) 

Body  not  made  up  of  rings Mollusca. 

Body  made  up  of  rings Annulosa. 

Animals  radially  symmetrical. 

Animals  with  water  vessels Echinodermata. 

Animals  without  water  vessels Coelenterata. 

Animals  without  a  body-cavity  Protozoa. 

Vertebrata  may  be  divided  into  two  sets,  those  which  bring  forth  their 
young  alive,  and  are  therefore  obliged  to  suckle  them  at  first,  hence  called 
Mammals,  and  tliose  which  lay  eggs.  In  some  few  cases  the  eggs  are  never 
deposited,  but  are  hatched  within  the  body  of  the  female,  but  in  these  cases 
the  young  are  perfectly  formed  when  they  come  from  the  egg,  and  are  thus 
quite  distinct  from  the  young  of  Mammals. 
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Of  thoso  which  lay  eggs  there  are  two  mam  groupSi  the  Ichthyopsida, 
which  have  gills,  at  least  at  some  period  of  their  life,  and  the  Sanropsida, 
which  never  have  gills. 

Of  the  Ichthyopsida  there  are  two  classes,  the  Fishes  and  the 
Amphibians ;  the  former  never  have  longs,  and  their  limbs  are  always  in  the 
form  of  fins ;  in  the  latter,  the  adnit  always  has  tme  Inngs  and  the  limbs  are 
never  in  the  form  of  fins,  and  even  if  a  fin  is  ever  prodnced,  it  never  has 
any  rays. 

The  Sanropsida  are  also  divided  into  two  classes,  the  Birds  and  the 
Reptiles.  Different  as  the  two  are  they  yet  have  many  important  characters 
in  common,  but  they  presnppose  a  knowledge  of  anatomy,  and  it  will  there- 
fore be  sufficient  merely  to  indicate  the  main  points  of  difference  between 
them. 

Animals  which  snckle  their  yonng  ....• ,«> Mammalia* 

Animals  which  lay  eggs 

Those  which  never  have  gills 

Those  which  have  feathers,  wings,  and  warm  blood Aves. 

Those  which  have  scales,  no  wings,  and  cold  blood Beptilia. 

Those  which  have  gills,  at  least  at  some  time  of  their  life   - 

Those  which  have  lungs,  and  limbs  not  like  fins    Amphibia. 

Those  which  never  have  longs  and  only  fins ...Pisces. 

Mammalia  are  classified  by  the  means  they  have  for  obtaining  their 
food,  as  this  must  in  a  great  measure  afEect  the  structure  of  their  body.  It 
is  evident  that  an  animal  which  feeds  on  grass  does  not  want  claws,  or  one 
which  feeds  on  flesh  cannot  use  hoofs  for  catching  its  prey;  hence  the 
structure  of  the  foot  is  taken  as  a  first  means  of  classification.  Yet  simple  as 
this  appears  at  first  sight,  wc  meet  with  difficulties,  if  we  consider  this 
character  alone,  for  a  herbivorous  animal  may  want  to  dig  up  roots  and  then 
claws  will  be  useful.  We  must  therefore  bring  in  the  structure  of  the  teeth, 
as  this  will  more  effectually  point  out  the  nature  of  the  food. 

In  man,  there  are  three  kinds  of  teeth,  the  front  ones  for  cutting,  and 
hence  called  incisors,  four  in  number ;  next  comes,  on  each  side,  a  rather 
more  pointed  tooth,  and  as  this  is  largely  developed  in  the  dog,  it  is  called 
the  canine  tooth,  and  behind  the  canine  tooth  come  the  flat-topped  teeth, 
used  for  grinding  the  food,  and  hence  called  molars,  of  which  there  are  five 
on  each  side  of  each  jaw.  The  two  front  molars  are  smaller  than  the  other 
three,  and  have  not  so  many  fangs,  and  are  known  by  the  name  of 
pro-molars.  Thus  there  are  in  man  8  incisors,  4  canines,  and  20  molars,  or 
32  in  all.  The  teeth,  as  may  be  supposed,  vary  extremely  in  different  animals, 
and  have  supplied  a  very  good  means  of  classification)  and  on  these  the 
following  Table  has  been  based. 
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BiMANA. — Man.  The  most  strikizig  point  about  the  human  skeleton  is 
its  height)  and  it  will  be  observed  that  this  height  is  mainly  due  to  the  great 
length  of  leg ;  it  is  now  the  generally  received  opinion  that  very  tail  people 
are  not  larger  in  body  than  those  of  ordinary  size,  but  only  in  the  length  of 
limb. 

The  skull  of  a  child,  with  the  front  portion  of  the  jaws  removed  so  as  to 
show  the  process  of  dentition,  is  also  worth  notice.  The  young  front  teeth  are 
formed  beneath  the  first  ones,  and  as  they  grow  they  press  upon  the  fangs  of  the 
first  set,  and  thus  cause  their  absorption,  so  that  the  crown  easily  falls  away, 
and  the  tooth  is  replaced  by  the  second  one.  In  the  case  of  the  back  teeth,  the 
young  jaw  is  too  small  to  receive  them  in  their  fully  developed  state,  and 
they  are  consequently  not  "  cut "  till  the  jaw  has  grown  sufficiently.  The 
last  of  these  teeth  are  sometimes  not  pushed  through  till  almost  middle  life, 
and  always  cause  considerable  pain  during  the  process,  and  are  called 
"  wisdom  teeth." 

QuADRUMANA. — Moukcys.  At  present  there  are  only  a  few  skulls  of 
different  species,  the  most  important  being  that  of  a  female  Gorilla.  On 
comparing  this  with  the  skull  of  a  Man,  placed  near  it  for  that  purpose,  it 
will  be  seen  how  the  animal  powers  are  developed  at  the  expense  of  the 
mental ;  the  enormous  ridges  over  the  eyes,  making  the  animal  appear  as  if  it 
had  no  forehead,  the  large  aperture  for  the  nose,  the  large  arch  on  each  side 
of  the  face  for  the  strong  muscles  working  the  lower  jaw,  all  give  the 
impression  of  brute  power.  In  the  male  these  peculiarities  are  much  more 
developed,  as  well  as  some  large  ridges  along  the  top  of  the  skull,  proving  it 
to  be  a  much  more  formidable  beast. 

Insectivora.  These  animals  are  characterised  by  a  long  pointed  head 
and  sharp  conical  teeth ;  none  are  of  largo  size,  the  Hedgehog  being  one  of 
the  largest.  The  little  Centetes,  or  Madagascar  Hedgehog,  is  a  very  character- 
istio  species,  though  almost  too  small  to  be  easily  seen  in  the  case. 

The  structure  of  the  teeth  is  %]one  a  sufficient  proof  that  the  hedgehog 
cannot  suck  cows  as  they  lie  down  ;  it  is  not  only  a  useful  but  also  a  perfectly 
harmless  animal. 

The  most  abundant  of  the  Insectivora  are  the  Shrews,  very  similar  in 
appearance  to  the  mouse,  from  which,  however,  they  are  essentially  distinct. 
Shrews  are  found  in  all  parts  of  the  Old  World,  as  well  as  in  North  America. 
At  present  we  possess  only  the  common  Shrew  (Corsira  vulgaris),  and  the 
water  Shrew  (Crdasopiu  fodiena).  The  common  Shrew  is  far  more  common 
than  would  at  first  sight  appear ;  its  teeth  are  very  remarkable,  and  similar 
at  first  sight  to  those  of  the  mouse,  but  their  mode  of  growth  is  entirely 
different. 
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The  Shrew  has  also  a  yerj  digagreeable  smell,  very  strong  in  some 
species,  it  being  stated  that  the  "  Mask-rat "  of  India  will  actoally  taint  the  wine 
inside  a  glass  bottle  if  it  only  runs  over  it  outside  !  This  nnpleasant  smell 
has  brought  much  persecution  upon  it,  especially  in  former  times,  as  it  was 
considered  to  be  more  poisonous  than  a  viper,  and  even  its  touch  to  cause  all 
sorts  of  maladies.  It  feeds  on  insects  and  worms,  and  possibly  slugs  as  welL 
It  is  extremely  pugnacious,  two  shrews  rarely  meeting  without  a  battle,  when 
the  weaker  is  killed  and  eaten. 

The  death  of  numerous  Shrews  in  the  autumn,  when  the  country  roads 
and  bye-paths  are  frequently  remarkable  for  the  number  of  their  dead 
bodies,  without  any  sign  of  external  injury,  has  never  been  satisfactorily 
explained ;  some  have  attributed  it  to  starvation,  the  worms  having  gone 
down  too  deep  into  the  ground  to  allow  the  Shrews  to  get  at  them,  and  the 
cold  making  the  insects  retire  out  of  reach.  This  seems  to  be  hardly  a 
suffioient  reason,  as  the  weather  is  not  so  cold  when  these  dead  Shrews  may 
be  found.  The  country  people  declare  that  a  Shrew  cannot  cross  a  high  road, 
and  certainly  G.  T.  K.  Maurice  saw  one  fall  dead  when  it  had  got  half-way 
across.  Among  its  enemies  may  be  mentioned  moles,  cats,  weasels,  and  owls, 
but  from  its  strong  smell  moles  and  owls  alone  seem  to  eat  them;  owls 
especially  make  great  havoc  among  them. 

The  Water  Shrew  is  sufficiently  distinct  to  be  classed  in  a  separate  genua. 
It  is  a  very  lively  little  animal,  and  when  in  the  water  is  covered  with 
bubbles  of  air,  giving  it  a  very  beautiful  appearance.  It  swims  with  alternate 
strokes  of  its  hind  feet,  and  its  coarse  is  consequently  somewhat  of  a 
wriggling  character.  It  feeds  on  aquatic  insects  and  crustaceans,  as  well  as 
frogs,  fish,  and  even  small  birds  and  quadrupeds, 

Ghsibopteka. — Bats.  So  called  because  the  bones  of  the  fingers  are 
enormously  lengthened  and  connected  by  a  very  delicate  membrane  so  as  to 
enable  the  animal  to  fly.  The  thumb  is  short  and  terminates  in  a  hook ;  the 
toes  are  also  short  and  end  in  hooks,  whereBy  the  animal  is  able  to  hang  from 
any  projection  when  at  rest.  The  membrane  of  the  wings,  as  well  as  that  of 
the  ears  and  nose,  is  extremely  sensitive,  so  as  almost  to  stand  in  the  place  of 
eyes.  Animals,  which  have  been  cruelly  deprived  of  eyesight,  have  flow^ 
about  a  room  avoiding  all  kinds  of  obstacles  placed  in  their  way.  The  hind 
limbs  are  also  united  by  a  similar  membrane  which  acts  almost  like  a  hand 
when  the  animal  is  flying,  for  it  is  able  to  hold  a  moth  in  this  bag  and  eat  it 
as  it  flies  along.  Most  bats  eat  insects ;  some  few  are  blood-suckers ;  and 
some  as  the  Pteropusy  of  which  a  specimen  is  exhibited,  eat  fruit. 

The  BoDENTiA,  though  varying  considerably  in  form,  are  recognised  at 
once  by  the  structure  of  their  front  teeth  or  incisors.  The  tooth  of  a  man 
consists  mainly  of  a  substance  called  dentine,  similar  to,  but  softer  than. 
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bonoi  and  covered  externally  (where  not  covered  by  the  gums)  with  a  layer 
of  very  hard  enamel ;  the  tooth  also  as  soon  as  it  has  reached  its  full  size, 
ceases  growing,  and  if  it  is  lost,  is  never  replaced.  The  front  teeth  of 
Rodents,  which  are  constantly  used  for  gnawing  (whence  the  name),  are 
formed  of  a  mass  of  dentine,  bnt  covered  only  in  front  with  enamel,  so  that 
as  the  teeth  work  on  one  another,  the  dentine  wears  away  faster  than  the 
enamel,  and  a  chisel-like  edge  is  constantly  preserved.  The  tooth  also  never 
ceases  growing,  but  is  constantly  renewed  from  a  "  persistent  pulp,"  and  thus 
as  long  as  the  animal  is  in  g^od  health  its  teeth  are  always  in  proper  order. 
Should,  however,  one  of  the  front  teeth  get  misplaced  either  by  accident  or 
other  injury,  it  will  not  work  on  the  opposite  one,  and  thus  not  be  worn 
down ;  the  consequence  will  be  that  it  will  still  continue  to  grow,  and  as  the 
incisors  are  curved  so  as  to  form  segments  of  circles,  the  teeth  will  grow  in 
the  form  of  circles,  until  the  animal  will  be  unable  to  close  its  mouth,  and 
will  thus  run  every  chance  of  being  starved.  We  have  the  skeleton  of  a 
Bat  in  which  the  teeth  are  so  malformed,  and  also  the  head  of  a  Hare,  in 
which  the  lower  incisors  have  grown  out  straight,  instead  of  taking  their 
natural  curve,  and  the  upper  incisors  have  consequently  grown  into  a  circle. 
It  should  be  stated,  however,  that  in  this  latter  case  the  lower  incisors  were 
accidentally  broken  off,  and  have  been  replaced  artificially  from  memory,  so 
that  the  actual  direction  of  the  lower  teeth  may  not  be  quite  correct. 

Another  important  point  connected  with  the  jaws  must  also  be  acted ; 
a  man,  living  on  both  vegetable  and  animal  food,  has  the  power  of  moving 
his  lower  jaw  in  almost  any  direction,  backwards  and  forwards  and  from  side 
to  side.  Carnivorous  animals,  not  wanting  to  cheio  their  food,  can  only 
lift  their  lower  jaw  up  and  down,  and  have  no  power  whatever  of  moving 
it  from  side  to  side;  a  Cow  on  the  other  hand  moves  its  lower  jaw 
from  side  to  side  in  order  to  chew  its  food ;  a  Rodent  moves  its  jaw  back- 
wards and  forwards  ;  the  point  of  the  skull,  therefore,  where  the  lower  jaw 
is  attached  to  it,  is  modified  in  each  case,  to  allow  of  these  different  movements. 

On  referring  to  the  table,  it  will  bo  seen  that  Rodents  have  no  canine 
teeth,  consequently  there  is  a  great  space  between  the  incisors  and  molars, 
and  this,  with  the  peculiar  formation  of  the  incisors  and  the  shape  of  the 
cavity  in  which  the  lower  jaw  works,  ought  always  to  be  sufficient  to  enable 
anyone  to  tell  a  Rodent's  skull  at  first  sight. 

Rodents  are  almost  all  small  animals,  naturally  feeding  on  vegetable 
food,  and  are  divided  into  numerous  families.  The  Rabbit  family  is  known 
by  having  two  small  extra  teeth  just  inside  the  two  upper  incisors,  though 
they  do  not  appear  to  serve  any  special  purpose.  Besides  specimens  of  the 
wild  and  tame  Rabbit,  there  are  specimens  of  the  Irish  hare,  and  the  Arctic 
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hare,  remarkablo  for  its  largo  size ;    as  well  as  the  head  of  the  Egyptian  haro 
with  its  anusuallj  long  ears. 

Of  the  CaTiidso  there  are  at  present  only  a  skeleton  of  the  Agonti  and 
the  skall  of  the  Capybara  or  Water-hog.  In  the  former  it  may  be  observed 
that  the  collar-bone  is  wanting,  and  this  shows  that  the  animal  does  not  use 
its  fore-limbs  for  holding  or  for  burrowing  It  is  found  in  Guiana,  Brazil  and 
Peru.  The  latter  is  the  largest  of  living  Rodents,  also  South  American.  Xt 
is  from  three  to  four  feet  long,  and  is  semi-aquatic  in  its  habits.  The  incisore 
are  enormous,  and  the  molars  very  similar  to  those  of  the  Elephant. 

Of  the  Castorida)  is  a  specimen  of  the  Beaver,  remarkable  for  its  broad, 
flat,  hairless  tail,  with  which  it  strikes  the  water  for  the  purpose  of  giving  an 
alarm.  The  Coypu  Eat,  of  which  a  skeleton  is  exhibited,  is  similar  in  many 
respects  to  the  beaver,  but  its  tail  is  rounded,  not  flat,  and  it  is  only 
about  two  feet  in  length.  It  will  bo  noticed  that  it  has  very  well- developed 
collar-bones,  and  therefore  is  able  to  use  its  fore  limbs  for  carrying.  It  is 
found  in  Central  America,  and  is  much  esteemed  for  food.  The  third 
representative  of  this  family  is  the  Musquash,  Ondatra,  or  Musk-rat,  very 
much  smaller  than  the  two  former,  but  with  a  round  scaly  tail  as  in  tbe 
Agouti. 

The  next  family  represented  is  the  Muridro,  of  which  there  are  no  less 
than  300  species  known,  extending  over  the  whole  world,  except  the  Islands 
of  the  Pacific.  They  are  allied  to  tho  beavers  in  having  scaly  or  nearly- 
hairless  tails  and  well  developed  collar-bones.  Specimens  of  the  Common  Bat 
Water  Vole,  Common  Mouse,  Field  Mouse,  Harvest  Mouse,  and  Grass  Moose 
are  exhibited. 

Of  the  Sciuridas,  or  Squirrels,  two  species,  the  Siberian  and  Carolina 
Squirrels,  are  exhibited.  The  family  is  well  distinguished  by  its  bushy  tail 
and  well  developed  collar-bone. 

Carxivoba. — These  are  divided  into  three  groups,  according  to  the 
manner  in  which  they  walk,  viz.,  those  which  walk  on  their  toes,  as  the  cat 
and  dog ;  those  which  walk  on  the  sole  of  the  foot,  as  the  bear  and  badger  ; 
and  those  whose  limbs  are  unsuited  for  walking  on  land,  though  useful  enough, 
in  water,  as  th^  seal.  There  is  also  another  group,  intermediate  between  the 
two  flrst,  viz.,  the  Weasels,  sometimes  called  Yermiformes,  from  the  longf 
narrow  body,  which  is  so  characteristic  of  the  group.  As  reg^ards  their  teeth  it 
may  be  observed  that  tho  front  teeth  (or  incisors)  are  small,  and  apparently  of 
little  use ;  those  which  come  next,  the  canines,  are  largely  developed,  formings 
formidable  tusks,  and  the  back  teeth  (or  molars),  which  in  man  are  flat  at  the 
top,  are  modified,  so  as  to  form  a  sharp  ridge,  so  that  the  upper  and  lower 
molars  work  on  one  another  like  a  pair  of  scissors.  In  the  case  of  the  bear, 
and  those  animals  which  live  on  vegetable  as  well  as  animal  food,  the  molars 
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are  much  Hatter  at  the  top,  and  it  may  be  here  remarked  that  the  more 
purely  camivoroxis  an  animal  of  this  order  is,  the  shorter  is  the  face.  This 
is  well  seen  in  the  case  of  the  cat  and  the  dog.  It  may  also  be  noticed  how  much 
larger  the  arch  on  each  side  of  the  skull  is  in  the  former  than  in  the  latter ; 
and  also  how  some  animals  haye  a  mnch  larger  ridge  along  the  top  of  the 
skull  than  others,  this  ridge  being  a  very  good  index  of  the  ferocity  of  the 
animal ;  even  in  the  case  of  dogs  this  ridge  is  much  more  prominent  in  some 
individuals  than  in  others. 

Besides  the  specimen  of  a  Cat,  there  is  a  very  fine  Oheetah.  The  Cheetah, 
or  Hunting  Leopard,  inhabits  the  greater  part  of  Africa  and  Asia.  It  is  hardly 
a  typical  specimen  of  the  cat  tribe,  as  the  claws,  which  in  the  cat  can  be 
drawn  back  between  the  toes,  and  thus  give  a  rounded  appearance  to  the  paw, 
are  only  slightly  retractile  in  the  Cheetah,  and  are  consequently  more  worn  at 
the  points ;  this  makes  the  paw  narrower  and  longer,  and  more  like  that  of 
the  dog.  This  difference  in  the  paw  also  makes  a  difference  in  the  shape  of 
the  body,  for  the  paws  being  unfit  for  climbing,  the  muscles  ui^ed  for  that 
purpose  are  less  dereloped,  and  this  makes  the  body  more  long  and  slender 
than  that  of  the  leopard,  which  is  about  the  same  size,  and  more  similar  to 
that  of  the  greyhound.  In  the  wild  state  the  animal  has  a  mane  and  rough 
coat,  but  when  domesticated  the  mane  is  lost,  and  the  coat  becomes  smooth. 
The  Cheetah  is  easily  tamed,  and  its  disposition  is  frank  and  confiding ;  its 
voice  of  pleasure  is  a  purr,  of  uneasiness  or  hunger  a  short  reiterated  mew. 

The  Wolf  is  spread  through  Europe  and  parts  of  Asia,  and  has  been 
very  rarely  tamed.  It  is  so  habitually  cautious  and  suspicious  that  it  is 
difficult  to  take  it  in  traps,  and  for  the  same  reason  anything  like  the  appear- 
ance of  artifice  deters  it  from  an  attack.  The  power  of  the  muscles  of  the 
head,  neck,  and  shoulders  is  immense,  and  its  bite  is  terribly  severe,  generally 
cutting  out  the  fiesh  with  a  snap.  It  is  said  that  wolves  wounded  by  the  gun 
of  travellers,  or  hunters,  are  torn  in  pieces  by  their  fellows,  and  hence,  when 
a  traveller  is  pursued  by  a  pack  of  wolves  he  tries  to  wound,  and  not  kill ; 
every  time  he  fires,  as  each  one  is  wounded,  the  others  stay  to  pull  it  in 
pieces  and  thus  the  traveller  gains  time. 

The  Fox  was  found  dead  near  Marlborough,  and  the  pate  hanging  up  is 
that  of  one  killed  in  the  Bacquet  Court. 

Of  the  WkasiSl  tribe  there  are  specimens  of  the  Egyptian  Ichneumon,  an 
animal  feeding  on  snakes,  lizards,  birds,  crocodiles  newly  hatched,  and 
especially  crocodiles'  eggs.  It  is  easily  tamed,  and  is  a  very  useful  animal  if 
kept  from  visiting  the  fowl-roost.  The  Mongoose  or  Indian  Ichneumon,  is 
very  similar  to  the  Egyptian  in  its  habits,  and  is  often  tamed.  As  long  as 
the  tamed  animals  are  kept  from  meat,  they  are  great  pets,  but  their  nature 
seems  to  change  entirely  the  moment  they  are  fed  with  meat. 
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Of  the  British  species  of  this  Order  are  the  Polecat,  Stoat,  Fenef^  and 
Weasel,  and  of  these  the  Polecat  and  Ferret  are  considerei  hj  some 
Natnralists  to  be  the  same  species  ;  the  former,  howerer,  inhabits  temperate 
and  Northern  Earope,  whilst  the  latter  is  really  a  native  of  Africa,  haying 
been  imported  into  Spain  and  then  spread  (as  a  domestic  animal)  throagh  tlie 
rest  of  Europe.  Even  now  it  req aires  to  bo  kept  warm  in  winter,  being 
unable  to  stand  the  severity  of  our  climate. 

Weasels,  though  destroyed  by  gamekeepers,  are  really  very  uaef  al 
animals;  their  proper  food  consists  of  rats  and  mice,  and  some  farmera 
therefore  encourage  them  to  live  about  their  farms,  the  occasional  loss  of  a 
fowl  being  well  compensated  by  the  large  destruction  of  rats  and  mice. 

The  Stoat  is  a  larger  animal  and  preys  on  larger  game,  which,  like  the 
Weasel,  it  fallows  up  by  scent.  It  becomes  partially  white  in  winter,  and  in 
more  northern  regions  this  change  is  complete,  the  tip  of  the  tail  alone 
remaining  black  ;  in  this  state  it  is  called  the  Ermine. 

The  Otter  forms  a  connecting  link  between  the  Weasels  and  Seals.  It  is 
distinguished  by  a  peculiar  breadth  and  flatness  of  the  head  and  the  rounded 
outline  of  the  muzzle.  The  eyes  are  protected  by  a  "  nictitating  membrane," 
I.e.,  a  membrane  which  they  can  draw  across  the  eye  to  sweep  ott  all 
impurities,  particularly  noticeable  in  the  Owls.  The  tail  is  rather  flattened 
and  forms  an  admirable  rudder  when  in  the  water.  The  feet  are  webbed, 
and  its  movements  on  land  are  by  no  means  rapid,  and  hence  it  generally 
takes  to  the  water  for  safety.  It  generally  devours  one  fish  before  giving 
chase  to  another,  but  sometimes  it  manages  to  bring  up  several  at  once, 
being  not  only  able  to  seize  them  but  also  to  carry  them  hanging  from  its 
mouth.  Eight  or  ten  moderate  sized  fish  serve  for  a  meal,  but  in  a  stato 
of  nature  they  eat  only  the  head  and  upper  part  of  the  body,  hence  acme 
idea  may  be  formed  of  the  havoo  occasioned  by  a  pair  of  Otters  in  support 
of  themselves  and  their  young.  When  fish  are  scarce  the  Otter  will  feed 
on  frogs  and  water-rats. 

The  Wolverine,  or  Glutton,  is  sometimes  classed  with  the  Weasels 
and  sometimes  with  the  Bears.  It  is  closely  related  to  the  Bears,  bat 
is  not  truly  plantigrade,  and  in  its  dentition  it  is  properly  a  Weasel. 
It  is  an  inhabitant  of  the  cold  regions  of  America,  and  is  so  called 
from  its  insatiable  voracity,  though  according  to  some  Naturalists  this 
is  not  the  case  and  the  name  has  been  wrongly  applied.  "Slow  in 
its  movements,  it  makes  up  by  perseverance  and  industry  for  this 
defect,  and  at  a  steady  pace  pursues  its  prey  for  mOes,  hunts  out  weak  and 
dying  animals,  and  destroys  hares,  marmots,  and  birds,  which  it  seizes 
unawares."  "  It  will  follow  the  Marten  Hunter's  path  round  a  line  of  traps 
40,  60,  or  60  miles,  and  render  the  whole  unserviceable  merely  to  oome  at  the 
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baits,  which  are  generally  the  head  of  a  partridge  or  a  bit  of  dried  yeniaon. 
They  are  not  fond  of  the  Martens  themselves,  but  nerer  fail  to  tear  them 
to  pieces  or  to  buy  them  in  the  snow  by  the  side  of  the  path  at  a  considera- 
ble distance  from  the  trap.  Drifts  of  snow  often  conceal  the  repositories 
thns  made,  in  which  case  they  famish  a  regale  to  the  hungry  fox,  whose 
sagacious  nostril  g^des  him  unerringly  to  the  spot." 

The  Badger  is  closely  allied  to  the  Bears,  as  it  is  truly  plantigrade, 
placing  the  whole  of  its  foot  on  the  ground  as  it  walks;  but  from  its 
dentition  it  might  bo  classed  with  the  Weasels,  which  family  may  therefore  bo 
made  to  include  a  variety  of  different  types  of  animals.  Itas  the  largest  of  the 
British  Carnivora,  and  is  perfectly  harmless,  its  food  consisting  of  roots, 
fruit,  eggs,  small  Mammals,  frogs,  insects,  &c. ;    it  is  also  fond  of  Wasps' 
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nests,  as  wells  as  those  of  the  wild  Bee.  It  is  nocturnal  in  its  habits,  and 
very  shy  and  retiring ;  but  though  so  timid,  it  will,  when  pressed,  prove  a 
very  formidable  antagonist,  and  Badger-baiting  was  formerly  a  very  common 
sport.  The  power  of  its  jaws  is  immense,  the  lower  jaw  being  so  fastened  to 
the  skull,  that  it  cannot  be  separated  without  breaking  one  or  the  other. 
There  is  also  an  enormous  ridge  along  the  top  of  the  skull,  which  is  thus 
protected  with  a  very  thick  layer  of  muscle,  and  it  is  consequently  impossible 
to  break  the  skull  of  the  animal  when  alive  by  a  blow  on  the  top  of  the  head. 
The  ,'specimen  exhibited  was  captured  at  Rockley,  but  so  much  is  this  poor 
animal  persecuted  that  there  is  every  chance  of  its  ceasing  to  be  a  Marlborough 
or  even  a  British  species  in  a  few  years. 

We  now  come  to  a  group  of  Orders,  of  which  there  are  very  few  existing 
representatives,  but  which  were  formerly  very  numerous,  and  of  most 
extraordinary  forms.  Two  of  the  five  orders  alone  remain,  and  of  these 
only  two  or  three  species  in  each.      They  are  the  Froboscidea  and  Hyracoidea. 

Of  the  PaoBoaciDEA  or  Elephants,  we  have  only  the  skull,  tooth,  and 
tail  of  the  Indian  Elephant,  and  teeth  of  the  fossil  Mammoth  and  Mastodon. 

The  Skull  of  the  Indian  Elephant  is  shown  on  the  top  of  Case  4,  and  a 
section  in  Case  1.  It  is  remarkable  for  its  high  forehead,  and  yet  when  cut 
in  half,  the  brain  cavity  is  singularly  small,  not  larger  than  twice  that  of  a 
man,  the  high  forehead  being  obtained  by  the  development  of  a  large  amount 
of  bony  cells,  so  as  to  afford  a  broad  surface  for  the  attachment  of  the 
muscles  of  the  trunk.  It  will  be  noticed  how  this  cellular  space  also  forms  a 
wonderful  protection  to  the  brain,  a  bullet,  unless  fired  in  a  particular 
direction,  being  unable  to  penetrate  the  brain,  but  only  remaining  embedded 
in  the  cellular  space.  The  teeth  are,  however,  the  most  interesting  part  of  the 
skull.  Each  tooth,  except  the  two  canines  (which  are  developed  into  the 
well-known  tusks)  is  made  up  of  a  series  of  what  may  be  called  flattened 
"  toothlets."     Some  of  these  "  toothlets  "  may  be  seen  bedde  the  skull,  as 
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when  not  fully  developed,  they  are  quite  separate  inside  the  jaw.  Each 
"  toothlet "  consists  of  a  mass  of  dentine  coated  with  enamel,  and  before 
appearing  outside  the  jaw  they  are  all  united  into  one  large  tooth  by  a 
cement,  harder  than  dentine  but  softer  than  enamel.  Strictly  speaking^, 
there  is  only  one  such  compound  tooth  fully  dereloped  on  each  side  of  each 
jaw,  so  that  the  animal  has  only  four  molars  to  work  with.  But  they  are  ao 
placed  that  the  Elephant  uses  the  front  part  of  the  tooth  more  than  the 
back  part,  and  consequently  the  front  part  gets  worn  away  first.  As  the 
tooth  thus  gets  worn  away,  it  is  continually  pushed  forward  by  another 
one  which  is  being  formed  behind  it,  and  thus  at  length  the  animal  has 
parts  of  two  teeth  at  work  on  each  side  of  each  jaw.  In  course  of  time,  the 
whole  'of  the  first  tooth  is  worn  away  and  is  replaced  by  the  second  tooth. 
This  replacement  may  take  place  no  less  than  six  times,  each  succeeding 
tooth  being  larger  than  the  former ;  and  in  this  way  the  Elephant  is  said  to 
have  six  molar  teeth  on  each  side  of  each  jaw. 

The  tooth  of  the  Mammoth  is  formed  in  the  same  manner,  and  from 
actual  specimens  which  have  been  found  embedded  in  the  ice,  it  is  found  to 
be  an  animal  very  simiJar  to  the  Elephant,  but  corered  with  thick  hair.  The 
Mastodon  had  very  different  teeth,  as  will  be  seen  from  the  specimexi 
exhibited ;  some  species  of  Mammoth  had  no  less  than  four  large  tusks. 

The  small  Order  Htbacoidea  contains  only  two  or  three  species,  one  of 
which  inhabits  Syria  and  is  supposed  to  be  the  Coney  of  Scripture.  One 
species,  that  exhibited,  is  found  at  the  Cape,  and  is  called  by  the  colonists  the 
"  Badger."  It  is  a  curious  animal,  being  in  some  points,  especially  as  regards 
the  molar  teeth,  similar  to  the  Rhinoceros,  near  which  it  is  generally  placed  in 
systems  of  classification.  Its  upper  incisors  are  like  those  of  a  rodent, 
continually  growing,  whilst  the  lower  incisors  are  directed  forwards,  and  have 
no  continuous  growth.  It  has  four  toes  on  its  fore  and  three  on  its  hind  feet» 
furnished  with  hoof -like  nails,  and  has  no  collar  bone. 

Passing  over  three  orders  of  fossil  animals,  we  come  to  the  most  important, 
as  well  as  the  largest  order  of  Mammals,  the  tJnguIata. 

The  Ungulata  are  divided  into  two  grand  divisions,  the  Artiodactyla,  or 
even-toed  Ungulates,  and  the  Perissodactyla  or  odd- toed  Ungulates. 

The  Artiodactjla  are  divided  into  two  sections  according  to  the  structure 
of  themolat  teeth.  In  one  set  the  molar  teeth  have  "tubercular"  surfaces, 
i.e.,  the  upper  surface  is  raised  into  rounded  elevations  or  tubercles ;  in  the 
other  the  upper  surface  is  flat  and  the  enamel  curiously  waved,  so  that,  as  the 
lower  jaw  moves  from  side  to  side  against  the  upper,  the  tops  of  the 
molars  form  very  perfect  grinding  surfaces.  As  is  so  often  the 
case,  this  single  difference  is  indicative  of  other  and  more  important  ones. 
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To  the  fonner  seotion  belong  the  Hippopotamns  and  Figs ;  to  the  latter,  the 
large  families  of  Oxen,  Sheep,  Cheats,  Camels,  Giraffes,  Deer,  &c. 

HiPPOPOTAXiDAE. — From  the  skull  of  the  Hippopotamns  may  be  obtained 
a  general  idea  of  the  heavy,  blunt,  shape  of  the  head.  The  teeth  placed  beside 
the  sknll  do  not  really  belong  to  it,  but  yet  form  a  complete  set  (ezoept  the 
molars)  by  themselves.  The  lower  incisors  project  horizontally,  the  canines 
are  large  and  curved,  the  lower  much  longer  than  the  upper,  and  with  sharp 
chisel-like  edges  at  the  top.  The  skin  is  very  thick,  as  may  be  judged  from 
the  specimen  exhibited.  There  are  only  two  kinds  of  Hippopotamus  now 
living,  the  one  generally  known,  the  other  very  rare,  inhabiting  the  west  coast 
of  Africa. 

The  SuiDAE  are  closely  allied  to  the  foregoing,  but  two  of  the  toes  are 
are  mnch  shorter  than  the  others  and  hardly  touch  the  ground.  The  canines 
are  always  large  and  generally  very  formidable  ;  the  lower  incisors  project 
almost  horizontally.  The  shape  of  the  skull  is  what  is  called  *'  pyramidal," 
rising  to  a  considerable  height  at  the  back.  The  skull  of  the  Babyroussa  is 
interesting  from  the  extreme  development  of  all  four  canines  and  from  the 
two  npper  ones  being  turned  upwards,  even  the  socket  being  so  turned,  and 
the  tooth  penetrating  the  upper  lip  in  the  male.  The  Peccary  is  the 
representative  of  the  family  in  the  New  World,  it  is  peculiar  from  having 
only  three  toes  on  its  hind  feet  and  no  tail. 

The  BuMiNANTiA.  form  an  extensive  and  natural  group ;  they  are  so  called 
from  the  structure  of  the  stomach.  On  referring  to  the  model  of  that  of  a 
Sheep,  it  will  be  observed  to  be  divided  into  four  compartments,  separate  from 
one  another.  The  food  after  being  taken  into  the  mouth,  is  passed  almost 
directly  into  the  first  stomach,  the  "  rumen  "  or  paunch  (the  largest  of  the  four), 
lined  inside  with  numerous  hard  warts  or  "  papillae,"  where  it  is  moistened  and 
allowed  to  soak  for  some  time.  Close  by  the  rumen  is  the  second  stomach, 
the  '' fieticnlnm "  or  honey-comb  bag,  with  its  inner  surface  divided  into 
numerous  shallow  cells.  The  true  function  of  this  reticulum  is  very  much 
disputed,  but  certainly  the  food,  after  passing  from  the  rumen  to  the  reticulum, 
is  sent  up  into  the  mouth  in  pellets  and  there  properly  chewed.  It  then,  on 
being  swallowed,  passes  direct  into  the  third  stomach,  the  "  psalterium," 
"omasum/*  or  "manyplies,"  the  name  being  derived  from  the  peculiar 
appearance  of  the  folds  inside,  something  like  that  of  the  leaves  of  a  book  (in 
fact  it  is  often  called  the  "  Book  "  by  the  butchers).  Here  some  of  the  fluids 
are  absorbed  and  it  then  passes  into  the  fourth  stomach,  the  "  abomasum,*' 
or  "reed,"  which  secretes  the  true  gastric  juice,  and  where  digestion  is  fully 
completed.  In  the  Calf  this  stomach  secretes  a  peculiar  acid,  which  has  the 
property  of  taming  milk  into  whey,  and  when  dried  goes  by  the  name  of  rennet. 
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In  the  jonBg  animal,  as  it  does  not  chew  the  oud,  this  stomach  alone  is  fully 
deyeloped. 

Another  peonliarity  of  Bnminants  is  the  "  doyen  foot."  This  really 
consists  of  two  toes,  the  bone  above  them,  to  which  they  are  attached  (called 
the  "  cannon  "  bone),  though  apparently  only  one  bone,  is  really  composed  of 
two  united  together,  as  may  be  seen  from  the  section  of  the  cannon  bone 
exhibited.  In  most  cases  besides  the  two  "  functional "  toes,  as  they  are  called, 
are  two  other  supplementary  ones,  placed  at  the  back  of  the  foot. 

Another  point  to  be  observed  is  that,  properly  speaJdng,  Bnminants 
have  no  incisors  or  canines  in  the  upper  jaw,  but  merely  a  hard  pad,  against 
which  the  lower  incisors  work.  The  upper  jaw,  therefore,  has  only  6  molars 
on  eaoh  side ;  the  lower  jaw  has  8  teeth  in  front,  consisting  (according  to 
Owen)  of  6  incisors  and  2  canines,  and  6  molars  on  each  side.  The  first  set 
of  incisors  is  very  small,  and  are  pushed  aside  by  the  second  and  larger  set ; 
this  is  well  seen  in  the  specimen  of  the  front  portion  of  the  lower  jaw  of  a 
Cow. 

The  horns  of  Ruminants  are  hollow  and  homy,  fitting  on  to  solid  bony 
projections  of  the  skull,  called  "  horn-cores."  The  so-called  "  horns "  of 
the  Deer  are  solid,  and  are  therefore  not  true  horns ;  their  proper  name  ia 
"  Antlers." 

Representatives  of  four  of  the  numerous  families  of  Ruminants  aie 
exhibited. 

The  CAMBLiDiV  are  all  large  animals,  one  of  the  smallest  being  the 
Alpacca.  Strictly  speaking,  it  has  four  small  incisors  and  two  small  canines 
in  the  upper  jaw,  but  they  are  not  visible  in  the  specimen  exhibited.  They 
also  have  only  two  toes,  without  any  subsidiary  ones,  and  these,  in  the  Alpacca, 
are  only  protected  on  the  upper  surface  by  homy  nail-like  hoofs,  the  animal 
walking  upon  the  back  part  of  its  toes,  which  is  covered  with  a  hard  homy 
pad.  It  has  only  three  stomachs,  the  manyplies  not  being  developed.  The 
upper  lip  is  partially  cleft,  and  horns  are  never  present. 

The  TfiAGULiOiE,  represented  by  the  skeleton  of  the  Stanley  Mnsk-Deer, 
were  formerly  included  with  the  Musk-Deers,  but  the  latter  have  now  been 
proved  to  be  true  Deers,  and  hence  the  family  is  now  known  by  the  English 
name  of  Chevrotians.  They  are  remarkable  for  having  canines  in  both  jaws, 
those  of  the  upper  jaw  being  in  the  form  of  tusks,  larger  in  the  males  than 
the  females.  The  third  stomach  (the  psalterium)  is  wanting;  and  the 
Gannon-bone  is  only  formed  late  in  life,  if  formed  at  all.  Horns  are  never 
developed ;  there  seems  to  be  a  curious  "  correlation "  between  horns  and 
canine  teeth ;  the  two  are  very  rarely  present  in  the  same  animal. 
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The  Cervid.!:  are  mainly  distinguished  by  their  antlers,  which,  as  has 
been  obsenred,  are  solid,  and  shed  annually,  and  except  in  the  Reindeer 
are  f  onnd  only  on  the  males.  When  newly  grown  they  are  covered  with  a 
very  sensitive  hairy  skin,  or  "  Velvet,"  as  it  is  nsnally  called  (see  the 
specimen  of  the  Reindeer's  head,  hanging  from  the  Gallery  at  the  end  of  the 
room)  ;  after  a  time  the  yessels  of  this  skin  are  obliterated,  and  the  skin  dies 
and  peels  off.  The  main  stem  of  an  antler  is  called  the  "  beam,"  and  the 
branches  the  **  tynes ; "  in  some  species  an  additional  tyne  is  produced  every 
succeeding  year,  till  the  antlers  become  of  an  enormous  size.  No  Deer  are 
found  in  Australia,  and  only  one  (the  Barbary  Deer)  in  Africa,  their  place 
being  there  taken  by  the  Antelopes. 

The  Cavicobnu  have  true  horns  (i.e.  a  homy  sheath  surrounding  a  bony 
core),  and  are  never  shed.  They  are  particularly  abundant  in  Africa,  and 
along  the  gallery  may  be  seen  specimens  of  different  species  from  that 
country.  There  are  three  families  of  Cavicomia,  the  Antelopes,  the  Oxen, 
and  the  Sheep.  In  all  of  them  the  true  Ruminant  dentition  is  met  with,  and  the 
boms  are  not  exclusively  confined  to  the  males. 

Pesissodactyla  or  Odd-toed  Ungulates.  Of  this  section  only  three 
families  exist  at  the  present  day,  those  of  the  Rhinoceros,  the  Tapir,  and  the 
Horse.  The  principal  characteristics  common  to  all  being  a  simple  stomach 
(t.«.  not  divided  into  compartments),  and  horns,  if  developed,  not  with  bony 
cores  or  in  pairs. 

The  horns  of  the  Two-homed  Rhinoceros  give  a  very  good  idea  of  the 
structure  of  the  horns  of  this  family.  They  appear  to  be  made  up  of  a 
mass  of  hairs  agglutinated  together,  and  moreover,  like  hairs,  can  be 
removed  from  the  skin  without  cutting  it,  as  may  be  noticed  in  the  smaller 
of  the  two  horns  in  the  specimen,  where  it  may  also  be  noticed  that  though 
there  are  two  horns,  they  are  not  in  pairs,  but  one  behind  the  other. 
Rhinoceroses  generally  have  no  canines,  and  in  the  Two-homed  Species 
there  are  no  incisors  when  the  animal  is  fuU  grown. 

The  Tapirs  are  distinguished  by  their  short  moveable  proboscis  or  trunk, 
with  the  nasal  apertures  at  the  extremity,  as  in  the  Elephant.  The  fore-feet 
have  four  toes  each,  but  the  toes  are  not  symmetrical,  the  little  toe  not 
reaching  to  the  ground ;  the  hind  foot  have  three  toes  each.  The  toe-nails 
of  one  foot  are  exhibited,  giving  some  idea  of  the  size  of  the  foot.  The 
skull  is  very  similar  in  shape  to  that  of  the  Pig. 

Horses  walk  only  on  the  tip  of  the  third  toe,  which  is  protected  by  a 
thick  hoof.  The  2nd  and  4th  toes  are  rudimentary,  and  can  be  seen  in  the 
bones  of  the  foot  of  tho  Pony ;  these  are  called  "  splint-bones."  The  teeth 
are  peculiar,  being  recognised  at  onco  by  the  great  length  of  the  tooth  before 
the  fangs  divide,  as  may  bo  seen  in  the  skull  of  the  pony,  where  the  front 
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part  of  the  jaw  has  been  remoyed.  Caninea  are  present)  bat  onlj  in  the 
male.  The  incisors  are  verj  pecniiar.  In  the  sknll  of  the  jovmg  horae, 
where  the  animal  was  shedding  its  first  teeth,  the  fangs  of  the  latter  are 
seen  to  be  almost  entirely  absorbed  from  the  pressure  of  the  second  set,  and 
the  trae  form  of  these  second  teeth  can  be  seen,  though  they  hare  not  grown. 
beyond  the  jaw.  There  is  a  hollow  in  the  top  of  the  tooth,  just  as  if  the 
enamel  were  the  finger  of  a  glove  and  the  upper  half  had  been  drawn  down 
inside  the  lower  half ;  this  hollow  is  filled  with  soft  cement,  and  fragments 
of  food,  giving  a  discoloured  spot  in  the  middle  of  the  tooth ;  as  the  front 
teeth  are  worn  down,  this  **  mark,"  as  it  is  called,  becomes  gradually  smaller 
and  smaller  till  it  vanishes,  the  tooth  being  then  worn  down'past  the  bottomof  the 
fold  of  enamel,  and  thus  the  age  of  the  horse  can  be  told  very  accurately  by 
those  accustomed  to  examine  horses*  mouths.  The  small  portion  of  the  jaw 
of  a  Horse,  showing  the  structure  of  the  interior,  is  very  instructive ;  the 
cross  "fibres"  of  bony  matter  give  wonderful  strength  to  the  jaw;  the 
specimen  also  exhibits  the  manner  in  which  all  bones  are  formed,  no  bone 
being  perfectly  soUd,  even  the  strongest  being  composed  of  two  "  tables  "  of 
■olid  bone  filled  up  with  bony  matter  in  the  shape  of  sponge. 

The  two  next  orders,  Sibenia  and  Cetacea,  are  often  united  into  one, 
under  the  name  Mutilata,  from  the  entire  absence  of  hind  limbs,  their  place 
being  taken  by  a  powerful  tail  fin,  differing  essentially  from  that  of  a  fish 
by  its  being  horizontal  instead  of  vertical,  and  having  no  bony  rays — ^in  fact 
it  is  but  an  expansion  of  the  skin.  The  two  orders  agree  also  in  having  the 
f 6re  limbs  converted  into  swimming  paddles  or  "  flippers,"  a  well-developed 
snout,  and  no  external  ears. 

They  differ  in  the  position  of  the  nostrils,  which  in  the  Sirenia  are  jilaced 
on  the  upper  surface  of  the  snout,  whilst  in  Cetacea  they  are  on  the  top  of 
the  head.  Whales  also  have  a  disproportionately  large  head,'and  the  skin, 
when  full  grown,  entirely  w^ithout  hair  or  bristles. 

Cetacea  include  the  Whales,  Dolphins,  and  Porpoises.  The  "Whale- 
bone "  or  Greenland  Whale  is  an  enormous  animal,  from  forty  to  sixty  feet  in 
length,  and  instead  of  teeth  it  has  a  series  of  plates  of  whalebone  hanging 
down  from  the  roof  of  its  mouth.  These  plates  of  whalebone  (of  which  a 
specimen  is  fastened  against  one  of  the  pillars)  hang  down  from  the  roof  of 
the  mouth  in  two  rows,  often  as  many  as  one  hundred  in  each  row,  and  are 
furnished  on  their  inner  edge  with  a  thick  fringe  of  fibres  of  whalebone.  The 
gullet  of  the  Whale  is  too  small  to  admit  any  but  the  very  small  sea  animalH, 
and  consequently  when  it  wants  to  feed  it  gulps  in  a  quantity  of  water  and 
forces  it  out  again  through  the  sieve  formed  by  this  fringe,  which  strains  ont 
all  the  animals,  and  the  Whale  is  therefore  enabled  to  procure  a  sufi&cient 
supply  of  these  small  animals.  Though  the  Whalebone  Whale  has  no  teeth 
when  bom,  it  has  some  before  birth,  though  they  never  cut  the  gum. 
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The  Sperm  ^Vhale  or  Cachalot  is  a  much  larger  animal,  from  fifty  to 
seventj  feet  in  length,  and  has  abont  fifty-fonr  teeth  in  its  lower  jaw,  those 
of  the  upper  jaw  never  passing  beyond  the  gum ;  specimens  of  these  teeth 
are  exhibited. 

The  fossil  Vertebra  of  a  Whale  from  the  white  Crag  is  worth  noting. 
The  Dolphin,  as  may  be  jadged  from  the  skull,  has  an  elongated  snout  and 
numerous  conical  teeth  in  each  jaw.  It  is  common  in  all  European  seas  and 
is  especially  abundant  in  the  Mediterranean. 

The  Porpoise,  of  which  a  specimen  may  be  seen  on  the  top  of  Case  5,  is 
the  smallest  and  commonest  of  all  the  Cetacea,  rarely  exceeding  four  feet  in 
length.  It  frequents  the  Atlantic,  Pacific,  and  Arctic  Oceans,  as  well  as  the 
Mediterranean. 

The  SutBNiA  are  represented  at  the  present  day  by  the  Dugongs  and 
Manatees,  often  called  Sea  Cows.  The  former  inhabit  the  mouths  of  rivers 
on  the  East  coast  of  North  America,  the  Gulf  of  Mexico,  and  the  West  coast 
of  Africa ;  the  latter  the  coast  of  the  Indian  Ocean  and  its  Islands,  as  far  as 
the  North  Coast  of  Australia.  The  molar  teeth  are  peculiar,  and  especially 
numerous  in  the  Manatee,  but  they  are  never  all  in  use  at  the  same  time. 
The  peculiar  manner  in  which  both  upper  and  lower  jaws  of  the  Dugongs  are 
bent  downwards  in  front  is  worth  notice.  The  bones  are  peculiarly  dense, 
their  texture  being  nearly  as  close  as  ivory. 

The  next  Order,  the  Edentata,  are  not  properly  named,  as  with  the 
exception  of  two  genera,  they  all  have  teeth  of  some  kind,  but  differing  from 
those  of  higher  animals;  and  hence  the  term  Bbuta  is  a  better  one  for  them. 
The  teeth  have  no  true  enamel,  they  are  never  displaced  by  a  second  set,  and 
they  have  no  complete  roots.  The  middle  incisors  'and  the  canines  are 
invariably  absent. 

The  Sloths  are  peculiarly  South  American,  and  their  usual  habit  of 
hanging  from  the  branches  of  trees  is  well  shown  in  the  specimen  of  the 
Two-toed  Sloth.  They  are  by  no  means  sluggish  when  in  that  position,  and 
the  name  was  given  to  them  before  their  habits  were  known  ;  the  long  claws 
naturally  bend  inwards,  so  that  the  animal  sleeps  in  the  position  indicated. 
The  stomach  is  ''  complex,"  approaching  to  that  of  Ruminants,  and  the  neck 
is  very  peculiar.  Mammals  have  seven  vertebrae  in  the  neck,  whether  it  be 
long  or  short,  the  only  exceptions  to  this  rule  being  found  in  the  Sloths,  the 
Three -toed  Sloth  having  more  than  seven  and  the  Two-toed  Sloth  less. 

The  ArmadiUoes  are  all  South  American ;  they  have  strong  claws  and 
collar-bones,  and  buirow  in  the  ground,  they  live  upon  a  variety  of  thingSi 
insects,  worms,  carrion,  roots,  and  fruits.  The  coat  of  mail  of  bony  plates  is 
generally  so  arranged  that  they  can  roll  themselves  into  a  ball  like  a 
Hedgehog,  but  this  is  not  always  the  case. 
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We  now  oome  to  those  animals  which  seem  to  connect  Mammals  with 
Birds.  Thongh  the  young  are  brought  forth  alive,  and  so  far  differ  from 
Birds,  yet  the  young  are  most  imperfectly  formed  and  as  soon  as  they  are 
bom  are  transferred  to  a  pouch  or  "  Marsupium."  Even  then  they  are  unable 
to  feed  themselyes,  and  the  female  has  special  muscles  by  which  to  force  the 
milk  down  the  throat  of  the  young,  and  the  young  has  the  windpipe  specially 
prolonged  so  as  to  allow  the  milk  to  pass  by  it  and  thus  prevent  choking. 

With  the  exception  of  one  Gtonus  (which  is  American)  they  are  all  found 
in  Australia,  Van  Dicman's  Land,  New  Guinea,  and  some  of  the  neighbouring 
Islands,  of  which  they  form  almost  the  exclusive  possessors  in  the  Mammalian 
line,  and  hence,  though  forming  an  extremely  naturally  order,  sharply 
separated  from  all  the  rest  of  the  Mammalia,  they  form  a  large  and  varied 
group;  some  being  herbivorous  others  insectivorous  and  others  again 
carnivorous. 

There  are  two  primary  divisions  (I)  those  which  have  two  incisors  in  the 
lower  jaw,  and  (II)  those  which  have  more  than  two.  To  the  former  belongs 
the  Ghreat  Kangfaroo,  of  which  the  skull  and  feet  are  exhibited.  The  fore- 
paws  are  small,  with  five  fingers,  but  the  hind  feet  have  only  four  toes,  one 
of  which  is  greatly  developed,  and  with  it  the  animal  is  able  to  inflict  very 
severe  woxmds.  Its  usual  habit  is  to  catch  hold  of  its  foe  with  its  fore-paws 
and  then  to  tear  it  open  with  its  hind  ones. 

The  MoNOTBiMES  are  still  more  Bird-like  in  their  internal  structure. 
There  are  only  two  families,  embracing  five  species. 

The  Omithorhynchus  or  Duck-bill  has  its  jaws  largely  developed,  with 
the  edges  sheathed  with  horn,  and  the  teeth  are  represented  by  two  homy 
ridges  on  each  side  of  each  jaw ;  the  toes  are  all  webbed,  and  though  the 
web  projects  beyond  the  extremities  of  the  toes  it  can  be  folded  back,  so  aa 
to  allow  of  the  nails  being  used  for  the  purpose  of  burrowing,  which  it  does 
extensively  in  the  banks  of  rivers,  being  very  aquatic  in  its  mode  of  life.  It 
is  clothed  with  a  very  dense  fur,  and  some  of  the  hairs  are  fiattened,  giving  a 
glistening  appearance  to  the  coat.  The  "  bill "  is  pale  pink  when  alive,  and 
very  rarely  does  a  stuffed  specimen  give  a  correct  idea  of  the  animal.  Its 
food  consists  exclusively  of  insects. 

The  female  has  neither  pouch  nor  nipples  and  it  is  still  unknown  how  the 
young  is  nourished,  but  it  is  certain  that  when  bom  there  is  no  **  bill ; "  the 
mandibles  are  soft  and  flexible,  and  the  tongue  is  not  placed  so  far  back  in  the 
mouth  as  in  the  adult;  it  is  also  totally  hairless  and  the  eye  is  at  first 
covered  with  a  skin. 

The  Echidna,  of  which  there  are  four  species,  is  a  very  different  looking 
animal ;  it  has  absolutely  no  teeth  or  representatives  of  teeth,  but  the  jaws 
are  long  and  narrow,  and  covered  with  a  skin  except  at  the  extreme  tip,  where 
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an  apertnre  is  leffc  for  the  extrusion  of  along  glutinous  tongne.  Tlie  toes  are 
not  webbed,  and  eaoh  toe  is  famished  with  a  rerj  strong  olaw ;  it  is  oorered 
with  strong  spines  interspersed  with  a  general  coating  of  bristly  hairs.  It  is 
perhaps  the  strongest  animal  of  its  size  in  ezistenoe,  and  can  barrow  through 
the  hardest  ground  with  great  rapidity.  The  female  is  said  to  have  a 
marsupium,  small,  but  large  enough  to  hold  the  young. 


AVES  OR  BIRDS. 

Without  entering  into  many  details  of  the  structure  of  Birds,  a  few  of  the 
more  important  charaoteristics  may  be  pointed  out. 

The  Feathers  are  good  non-conductors  of  heat,  and  this  is  necessary  for 
preserring  the  high  temperature  of  their  bodies,  which  is  especially  character- 
istic  of  Birds,  and  for  enabling  them  to  sustain  the  rapid  changes  of  temperature 
to  which  some  are  subject  as  they  rise  to  great  heights  in  the  air  and  then 
swoop  down  again  to  the  earth.  They  are  formed  of  a  QuUl,  a  Shaft,  and  the 
Webs ;  these  latter  are  composed  of  Barbs  and  Barbules.  The  barbales  are 
hooked  at  the  ond  and  an  ordinaiy  feather  has  the  barbs  all  connected  together 
by  these  hooks,  and  thus  a  firm  surface  is  obtained  for  offering  a  resistance  to 
the  air  as  the  bird  strikes  it  with  its  wings.  Near  the  base  of  the  shaft  the 
barbules  have  no  hooks  and  thus  the  barbs  form  the  **  down."  In  those  birds 
which  do  not  fly,  as  the  Ostrich  and  Emeu,  the  barbules  also  have  no  hooks 
and  the  feathers  lie  quite  loosely  and  sometimes  have  even  the  appearance  of 
hairs* 

The  Wings  are  strict  modifications  of  the  fore-limbs  of  Mammals.  There 
is  the  arm  bone  attached  to  the  shoulder,  then  the  two  bones  of  the  fore-arm 
(united  together  at  each  end),  then  the  wrist  consisting  of  two  small  bones. 
From  the  wrist  proceed  a  small  thumb  and  two  fingers,  the  latter  united  to- 
gether except  at  the  last  joint,  where  they  divide,  one  of  the  bones  being  much 
smaller  than  the  other.  The  thumb  carries  a  taf t  of  feathers,  which  is  called 
the  "  bastard  wing." 

The  Breastlane  is  very  large,  and  furnished  with  a  keel,  varying  in 
depth  according  to  the  powers  of  flight  of  the  bird.  In  birds  of  passage  this 
keel  is  very  large,  as  well  as  in  Humming-birds,  which  spend  the  greater  pari 
of  their  life  flying  about  with  great  rapidity,  whilst  in  the  Ostrich  and  Emeu, 
which  have  only  very  rudimentary  wings  and  so  cannot  fly,  the  keel  is  absent. 

The  Vertebra  of  the  neck  are  more  numerous  than  in  Mammals  and  are 
variable  in  number ;  those  of  the  back  are  more  or  less  immo  veably  connected 
together  in  those  birds  which  can  fly,  in  order  to  give  a  base  of  resistance  to 
tha  wings. 
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The  Bill  is  sheathed  with  horn,  which  in  some  species  is  serrated  alon^ 
the  edge,  and  this  is  the  nearest  approach  to  teeth  to  be  found  in  h'ying  species ; 
a  few  fossil  forms  have  properly  developed  teeth. 

No  wild  bird  has  more  than  4  toes,  bat  some  domesticated  species  hare  a 
fifth. 

Birds,  as  in  the  case  of  Mammals,  are  classified  according  to  the  straotnre 
of  their  beaJks  and  feet.  There  are  7  Orders,  divided  into  several  families, 
though  the  number  of  these  families  is  continually  increasing  as  the  individuals 
become  better  known. 

(I).  Baptores,  or  Birds  of  prey.  These  are  divided  into  two  sections, 
the  Diurnal  and  the  Nocturnal.  Specimens  of  these  are  seen  in  the  Cases  on 
the  other  side  of  the  room.  The  position  of  the  eyes  and  the  texture  of  the 
plumage  are  the  chief  points  to  be  observed  ;  in  the  former  the  eyes  are  placed 
at  the  side  of  the  head  and  the  plumage  lies  close  to  the  body,  in  the  latter  the 
eyes  point  forwards  and  the  plumage  is  very  soft,  rendering  the  passage 
through  the  air  as  silent  as  possible.  The  ring  of  horny  plates  round  the  e  jea 
of  the  Owls  (well  seen  in  the  skeleton  of  the  Eagle  Owl)  is  also  worth  notice. 
In  this  Order  the  female  is  larger  than  the  Male. 

,  (II).  Insessores,  or  Perching  Birds.  By  far  the  most  extensive  Order  of 
Birds,  their  general  characteristics,  according  to  Owen,  being  "  Legs  slender 
and  short,  with  3  toes  before  and  one  behind,  the  two  external  toes  being  united 
by  a  very  short  membrane.  The  slender  feet  are  of  considerable  use  in  forming 
the  beautiful  nests,  so  characteristic  of  this  Order.  The  Order  is  divided  into 
4  sub-orders. 

(a)  Conirostres.  These  have  a  strong  beak,  broad  at  the  base  and 
rapidly  tapering  to  the  tip,  most  strongly  marked  in  the  Hawfinch  and  its 
allies.  The  Case  in  the  centre  of  the  opposite  wall  contains  several  examples 
of  birds  of  this  Order,  which  also  include  the  Larks  and  Hombills,  these 
latter  being  the  largest  of  the  Order,  some  of  them  being  as  large  as  a  Gooae ; 
but  the  conirostral  beak  is  marked  by  its  great  size  and  by  the  appendage,  like 
a  helmet,  to  the  upper  mandible  ;  large  as  the  bill  is,  it  is  extremely  light, 
the  interior  being  formed  of  a  mass  of  air-cells.  The  Birds  of  Paradise  and 
Bower-birds  also  belong  to  this  sub-order ;  the  former  are  among  the  most 
beautiful  of  all  birds,  and  the  latter  have  the  curious  habit  of  making  lon^ 
Bowers,  which  they  adorn  with  bright  shells,  feathers,  white  bones,  ioo.  A 
specimen  of  one  of  these  ''  runs,"  as  they  are  called,  is  exhibited,  but  without 
the  ornamentation. 

(b)  Dentirostres.  So  called  from  the  upper  mandible  being  provided 
with  a  distinct  notch  in  its  lower  margin  near  the  tip.  The  Shrikes, 
Fly-catohers,  Thrushes,  Tits,  and  Warblers  belong  to  this  sab-order. 
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(c)  TenuiroBtres.  These  hare  a  long  and  slender  beak  with  long  and 
slender  toes,  especially  the  hind-toe.  The  Creepers,  Humming  birds,  Hoopoes, 
Xathatches  and  Wrens  belong  to  this  sab-order. 

(d)  Fissirostres.  Most  of  these  birds  live  on  insects  and  take  their  prey 
on  the  wing  ;  they  hare  a  month  with  a  remarkably  wide  gape,  the  opening 
protected  by  a  number  of  bristles.  The  Swallows,  Swifts,  Goatsuckers, 
Kingfishers  and  Bco-eaters  belong  to  this  sub-order.  The  "edible  birds* 
nests"  are  made  of  the  saliva  of  a  kind  of  Swift.  Even  in  England  we  meet 
with  some  nests,  as  for  instance  those  of  the  Song  Thrush  and  Swallows,  of 
which  the  bird's  saliva  forms  a  not  inconsiderable  portion.  The  most  remarkable 
of  the  Kingfishers  is  the  Laughing  Jackass  of  Australia ;  so  called  f  roi^  its 
song,  which  resembles  a  prolonged  hysterical  laugh. 

(III).  Scansores,  or  Climbers.  The  only  specially  distinctive  character 
of  these  birds  is  that  of  having  two  toes  directed  forwards  and  two  backwards, 
by  which  they  are  enabled  to  climb  with  unuSual  facility,  though  their 
flight  is  rather  alow  and  heavy.  The  Order  contains  a  very  miscellaneous  lot 
of  families,  the  Cuckoo,  Woodpeckers,  Wrynecks,  Parrots,  Toucans,  and 
Trogons  being  some  of  them.  Cuckoos  are  now  believed  to  have  the  power 
of  laying  eggs  similar  in  colour  to  those  of  the  birds  in  whose  nest  it  intends 
to  deposit  them.  After  laying  the  egg  on  the  ground  it  carries  it  in  its  bill' 
and  drops  it  into  the  nest  during  the  absence  of  its  owner,  and  the  reason 
why  Cuckoo's  eggs  are  so  often  found  of  a  colour  different  from  the  others 
in  the  same  nest,  is  because  the  Cuckoo,  from  some  cause  or  other,  was 
prevented  from  depositing  its  egg  in  the  nest  intended  for  it,  and  so  had  to 
put  it  in  the  first  suitable  nest  it  came  to.  Whether  the  same  bird  can  lay 
eggs  of  different  colours,  or  not,  is  still  a  question.  Cuckoo's  eggs  are 
recognised  by  the  grain  of  the  shell  rather  than  by  the  colour.  Woodpeckers 
are  interesting  for  the  great  length  of  their  tongue,  of  which  a  specimen  is 
exhibited,  and  also  for  the  stiff  tips  to  the  tail  feathers,  by  which  they  are 
greatly  aided  in  climbing  the  trunks  of  trees. 

Of  the  Parrots  the  most  interesting  feature  is  perhaps  the  upper 
mandible ;  in  most  birds  this  is  so  firmly  ossified  to  the  skull  that  it  appears 
to  form  one  piece  with  it,  but  this  is  not  the  case  in  its  early  stage,  for  it  is 
then  only  united  to  the  skull  by  cartilage,  and  in  the  parrot  tribe  this 
cartilage  retains  its  flexibility,  so  that  the  upper  mandible  really  has  a 
considerable  deg^e  of  mobility.  The  most  extraordinary  individual  of  this 
tribe  is  the  Owl  Parrot  of  New  Zealand.  Contrary  to  the  usual  habits  of 
Parrots,  this  animal  is  not  gregarious,  and  is  only  active  by  night  in  forming 
burrows  in  which  it  spends  the  day.  Two  species  of  Parrots  have  become 
extinct  in  recent  times,  one  as  recently  as  1851.     The  Toucans,  like  the 
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Hombills,    hare    enormoiui   bills,    bat    being    filled   with    air   oells    tre 
wonderfully  light. 

lY.  Basores,  or  Scratchere,  often  called  Gallinae.  The  Order  generally 
Ib  known  by  the  oonvez  upper  mandible,  having  the  nostrils  pierced  in  a 
membranous  space  at  its  base,  and  the  nostrils  covered  by  a  cartilaginoiu 
scale.  The  typical  bird  has  also  strong  thick  legs,  covered  some  way  down 
with  feathers,  and  the  toes  armed  with  strong  blunt  claws,  suitable  for 
scratching ;  it  has  also  three  toes  in  front  and  one  behind,  this  latter  being 
short  and  placed  higher  up  the  leg,  so  that  it  only  just  touches  the  ground. 
The  young  are  "  precocious,*'  i.e,,  able  to  run  about  and  provide  themselTOs 
with  food  as  soon  as  they  come  from  the  egg. 

The  Doves  are  included  in  this  Order,  and  form  a  second  sub-order. 
Their  legs  are  far  more  slender ;  the  hind  toe  is  on  a  level  with  the  others, 
their  powers  of  flight  are  better,  and  the  young  on  first  coming  from  the  eg^r 
axe  comparatively  helpless.  From  the  sounds  which  they  utter  the  two 
sub-orders  are  sometimes  called  Clamatores  and  (^emitores. 

To  the  Gallinacei  or  Clamatores  belong  the  Grouse,  Partridge,  Pheasant, 
Quail,  and  Peacock.  Very  few  of  these  are  natives,  though  in  some  few 
cases  they  have  become  thoroughly  naturalised. 

To  the  Columbaoei,  or  Gemitores,  belong  the  Doves,  and  the  Dodo.  All 
Tame  Doves,  however  much  they  may  differ  in  shape  or  plumage,  are 
believed  to  have  been  derived  from  the  Bock  Pigeon,  which  occurs  wild  in 
many  parts  of  Europe.  The  Dodo  formerly  inhabited  the  Island  of  Mauritinfl 
in  great  numbers,  but  the  last  record  of  its  occurrence  dates  from  the  year 
1681.  It  was  a  large  heavy  bird,  larger  than  a  Swan,  and  entirely  unlike  an 
ordinary  Pigeon,  as  may  be  judged  from  the  cast  of  its  head.  It  has  been  oo 
effectually  destroyed  that  not  a  single  perfect  specimen  exists ;  a  few  old 
but  apparently  faithful  oil-paintings  of  it,  with  a  good  number  of  bones,  are 
all  that  remain  to  tell  its  history.  A  second  species,  something  like  the  Dodo, 
the  Solitaire,  of  the  Island  of  Bodrignie7,  about  300  miles  to  the  east  of 
Manritias,  was  exterminated  about  the  year  1693. 

(V).  The  Grallatores  or  Waders  inhabit  the  shores  of  estuaries,  marshes, 
banks  of  rivers,  and  such  like  places,  and  are  distinguished  by  the  great  length 
of  leg,  the  gre&teT  part  destitute  of  feathers,  and  rather  long  toes,  never 
completely  webbed,  though  sometimes  partially  so.  The  hinder  toe  is 
sometimes  wanting.     They  are  divided  into  four  families, 

(a)  Macrodactyli,  with  four  toes,  long  and  sometimes  lobed  at  the  sides, 
and  wings  rather  small.    Bails,  Moor-hens  and  Coots  belong  to  this  family. 

(b)  Cultirostres.  The  bill  is  long,  the  legs  also  long,  and  the  toes  usually 
to  some  degree  connected  by  membrane.  Cranes,  Herons,  Bitterns, 
Spoonbills,  Ac.,  represent  this  family,  the  most  typical  of  the  order. 
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(c)  Longirostres,  fla  the -name  indicates,  have  long  slender,  soft  bills. 
The  legs  are  of  Tarions  length,  and  the  hind  toe  is  short  and  sometimes 
absent.  "  The  bill  in  these  Birds  serves  as  an  organ  of  tonoh,  being  used  as 
a  kind  of  probe  to  feel  for  food  in  mad  or  marshy  soil."  To  falfil  this 
purpose,  the  tip  of  the  bill  is  furnished  with  numerous  nerve  filaments. 
They  feed  mostly  on  insects  and  worms.  Woodoook,  Sandpipers,  Snipe, 
Godwits,  &c.,  represent  this  family. 

(d)  Pressirostres.  These  are  characterised  by  a  moderately  long  bill 
(seldom  longer  than  the  head)  with  a  compressed  tip ;  the  legs  are  long,  but  the 
toes  short  and  almost  always  connected  together  at  their  base  by  membrane ;  the 
hind  toe  short  and  often  wanting ;  the  wings  long,  so  that  they  can  both  run 
and  fly  with  considerable  swiftness.  The  Plovers,  Lapwings,  Longshanks, 
and  Oyster-catcher  represent  one  division  of  this  family,  the  Bustards,  very 
different  in  appearance,  the  other. 

(Y I) .  Natatores,  or  Swimmers.  For  this  purpose  the  body  is  boat-shaped 
and  the  legs  are  placed  very  far  back,  so  that  they  form  excellent  paddles, 
but  cause  the  animal  to  waddle  when  on  the  ground ;  the  feet  are  more  or  less 
perfectly  webbed,  and  the  body  is  covered  with  a  very  dense  down  to  protect 
it  from  the  cooling  effect  of  the  water ;  the  young  are  precocious.  The  four 
sub-orders  into  which  this  order  is  divided  are — 

(a).  Brevipennatae.  Wings  always  short  and  sometimes  rudimentary 
and  without  quill  feathers ;  legs  placed  very  far  back.  The  Penguin,  Grebes, 
Guillemots,  and  Divers  belong  to  this  sub-order.  The  Puffin  has  ooourred 
three  times  near  Marlborough. 

(b).  Longipennatae.  Wings  long  and  pointed  and  bill  hooked.  The 
Gulls  and  Terns  form  one  group,  and  the  Petrels  and  Albatross  another. 

(c).  Toti-palmatae.  This  sub-order  is  well  marked  by  the  hind  toe 
being  directed  inwards  and  united  to  the  other  toes  by  membrane.  The 
Cormorant,  Shag,  Gannet,  and  Frigate  bird  belong  to  this  sub-order. 

(d).  Lamellirostres,  which,  as  the  name  indicates,  have  a  series  of  plates 
or  lamellae  round  the  edge  of  tho  bill,  forming  a  kind  of  fringe  for  straining 
the  mud  from  their  food.  The  bill  is  also  very  sensitive.  Ducks  and  Geese 
form  very  good  examples  of  this  sub-order. 

(YII).  Cursores  or  Runners,  sometimes  called  Ratitae.  Tho  wings  are 
rudimentary,  and  consequently  there  is  no  keel  to  the  breast-bone,  and 
consequently,  as  the  bird  cannot  fly  it  has  a  compensating  strength  and 
thickness  in  the  log,  a  skeleton  of  one  of  these  birds  showing  gp:eat  thickness 
of  leg  surmounted  by  a  diminutive  head,  seemingly  out  of  all  proportion. 
The  barbules  have  no  hooks,  and  the  plumage  presents  a  very  different 
appearance  to  that  of  birds  in  general. 
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The  Ostrich  has  only  two  toes,  the  inner  one  much  the  larger  and  clawed. 
The  eggs  average  three  pounds  in  weight  and  are  the  largest  among  existing 
kinds  of  bird ;  they  show  plainly  tho  pores  of  the  shell,  by  which  dnring 
inoabation  air  is  admitted  for  the  respiration  of  the  developing  chick.  Thej 
are  hatched  partly  by  the  snn,  and  partly  by  the  exertions  of  both  paxenta 
relieving  each  other,  though  Mr.  Sclater  states  that  the  dnty  of  incubation  is 
entirely  taken  by  the  males,  as  in  the  case  of  the  Emeu. 


EEPTILIA. 

Strange  as  it  may  seem,  Reptiles  are  more  nearly  related  to  Birds  than 
to  any  other  animals,  but  as  the  points  of  resemblance  are  moro  internal 
than  external,  it  will  be  impossible  to  doscribe  them  here.  They  are  divided 
into  ten  orders,  of  which  the  six  first  are  fossil,  and  have  no  representatives 
in  the  Museum  at  present.  The  other  four  orders  are  Crocodilia,  Lacertilia, 
Ophidia,  and  Chelonia. 

Cbocodilu,  embracing  the  Crocodiles  and  Alligators,  are  recognised  at 
once  by  being  covered  with  homy  scales  outside  and  a  number  of  snxall 
bony  plates  inside  the  skin ;  these  plates  being  so  arranged  in  definite  groups 
and  lines  as  to  afford  distinguishing  marks  for  determining  the  different 
species.  The  teeth  are  ranged  in  a  single  row  round  the  jaws,  in  distinct 
sockets,  not  in  a  long  groove.  They  are  conical  with  the  fang  hollowed  out 
to  receive  a  second  tooth  and  that  again  to  receive  a  third,  each  succeeding 
tooth  being  ultimately  larger  than  the  preceding  one.  The  animal  tears 
and  snaps  at  its  prey  a  good  deal,  and  the  loss  of  teeth  is  often  veiy 
considerable,  so  that  this  continued  succession  of  teeth  is  very  necessary. 
The  fourth  tooth  on  each  side  is  larger  than  the  others,  and  is  generally 
called  a  canine  tooth,  and  in  true  Crocodiles  a  piece  is  cut  out  of  the  upper 
jaw  for  its  reception,  and  the  tooth  can  be  distinctly  seen  when  the  month 
is  shut :  in  Alligators,  however,  tho  lower  canines  are  received  into  a  hole 
in  tho  upper  jaw,  and  are  therefore  concealed  when  the  mouth  is  closed ; 
this  forms  one  of  the  main  distinctions  between  the  two  families.  The  pits 
in  the  upper  jaw  for  the  reception  of  tho  teeth  of  the  lower  jaw  are 
occasionally  perforations,  the  tips  of  the  lower  teeth  actually  passing  through 
the  upper  jaw,  as  may  be  seen  in  tho  specimens  exhibited.  Tho  Vertebrw 
of  the  back  have  the  main  part,  or  "body"  as  it  is  called,  rounded  behind 
and  concave  in  front ;  thoFc  of  the  neck  have  small  ribs  attached  to  them, 
and  this  makes  it  very  difiicnlt  for  the  animal  to  turn,  a  circumstance  which 
renders  it  easy  to  escape  from  a  Crocodile  on  land.  There  are  also  some 
**  false  ribs  "  over  tho  stomach.  There  are  five  toes  on  the  fore  Umbs  and 
four  on  the  hind  ones,  all  more  or  less  webbed ;  three  only  of  the  toes  on  each 
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foot  have  claws.  The  eye  is  protected  by  three  eyelids,  the  tongue  is  large 
and  fleshy,  but  fastened  to  the  bottom  of  the  mouth,  and  both  ears  and 
nostril  are  protected  by  valves. 

The  two  branches  of  the  lower  jaw  project  backwards  so  far,  that  they 
actually  pass  beyond  the  rest  of  the  skull,  and  when  the  creature  opens  its 
mouth,  it  seems  as  if  it  were  lifting  up  its  upper  jaw  and  not  lowering  its 
lower  jaw,  this  has  given  rise  to  the  idea  that  the  Crocodile,  unlike  other 
animals,  moves  its  upper  jaw  and  not  its  lower. 

The  Crocodile,  on  catching  its  prey,  drowns  it,  and,  if  small  enough, 
swallows  it  then  and  there,  for  it  is  evident  that  it  cannot  masticate  its  food ; 
but  if  the  prey  is  too  largo  to  be  swallowed  at  once,  the  animal  hides 
it  under  some  bank  beneath  the  surface  of  the  water,  and  when  suflScicntly 
decomposed  to  fall  to  pieces,  the  Crocodile  devours  it.  It  will  be  observed, 
on  looking  at  the  head  of  a  Crocodile,  that  the  tip  of  the  snout  and  the  eyes 
are  situated  above  the  general  surface  of  the  head.  The  animal  has  also  a 
flap  of  skin  hanging  down  from  the  top  of  its  mouth,  just  in  front  of  the  gullet, 
which  it  is  able  to  press  against  the  tongue  and  thus  effectually  prevent  any 
water  going  down  the  throat  even  when  the  mouth  is  held  open  under  water. 
The  air,  on  entering  the  nostrils,  passes  along  inside  the  head  direct  to  the 
wind-pipe,  without  entering  the  mouth,  and  as  the  animal  is  able  to  breathe 
with  its  mouth  open,  it  is  evident  that  it  can  hold  its  prey  under  water 
without  much  inconvenience  to  itself,  as  it  has  merely  to  put  the  tip  of  its 
snout  above  water  if  it  wants  a  fresh  supply  of  air.  So  too  when  watching  for 
its  prey  it  can  lie  under  water  with  only  its  nostrils  and  eyes  just  above  the 
surface. 

Besides  the  Crocodiles  and  the  Alligators,  there  is  a  third  family  of 
living  Crocodilia,  the  G  a  vials,  known  at  once  by  the  long  slender  snout.  The 
commonest  is  the  Gavial  of  the  Ganges.  It  lives  mostly  in  water  feeding 
on  fish,  and  is  very  rarely  seen  on  land. 

Lacertilia  or  Lizards.  A  typical  Lizard  is  very  like  a  Crocodile  in  shape, 
and  has  the  homy  scales  but  not  the  bony  plates ;  the  teeth  also  are  lodged 
in  a  long  groove  running  round  the  mouth,  not  in  separate  sockets ;  but  though 
the  proper  number  of  limbs  is  four,  some  few  have  only  two  and  some  none 
at  all  visible.  In  this  case  they  resemble  snakes,  from  which  they  may  be 
distinguished  by  having  eyelids  and  also  by  not  having  the  lower  jaw 
expansible ;  and  if  a  skeleton  can  be  seen,  rudiments  of  collar  bone  and 
shoulder  blade  will  bo  detected. 

They  are  divided  into  three  groups  according  to  the  structure  of  the 
tongue,  which  may  be  eithor  (a)  long  and  forked,  as  in  snakes,  or  (6)  thick 
and  fleshy  and  not  protrusible,  or  (c)  long  and  protrusible  and  clubbed  at 
the  end. 


TAB  UVStiVU. 


Among  the  more  important  families,  of  which  there  are  rspreientatives, 
in  the  Museum  are  : — 

(1).  OeckotidoB.  The  tongue  is  wide,  flat,  and  hardly  protmsible,  eyes 
large,  eyelids  short ;  teeth  numerous,  but  small ;  and  the  toes  furnished  with 
plates  or  adhesive  discs,  with  which  the  animal  can  run  on  the  smoothest 
surface  and  even  back  downwards. 

(2).  Agamidce.  Body  scaly,  tongue  thick  and  not  protrusible;  eyelid 
present,  and  teeth  implanted  on  the  edge  of  the  bones  of  the  jaw.  The  most 
interesting  species  of  this  family  is  the  Flying  Dragon  (Draco  volans)  of  the 
East  Indies  and  Indian  Archipelago.  The  membrane  on  each  side  is 
supported  by  the  last  five  or  six  ribs,  which  are  greatly  lengthened  and 
project  out  straight  from  the  back-bone,  but  when  not  in  use  can  be  folded 
along  the  sides ;  it  only  acts  as  a  parachute,  the  animal  having  no  real  powera 
of  flight. 

(3).  IguanidcB.  These  belong  almost  entirely  to  the  New  World,  as 
the  AgamidaD  to  the  Old.  The  structure  of  the  tongue  is  the  same  in  both 
families.  There  is  generally  a  crest  along  the  back,  a  pouch  to  the  throat, 
and  the  body  is  covered  with  overlapping  scales.  The  Common  Iguana  is 
sometimes  five  feet  long. 

(4).  Varanxdos  or  Monitors.  The  head  and  abdomen  are  covered  with 
small  non-0  vex  lapping  scales  and  the  tongue  is  long  and  like  that  of  snakes. 
Some  species  are  six  and  even  eight  feet  long. 

(5).  LacertidiB,  or  true  Lizards,  to  which  belong  the  two  common 
English  kinds,  the  8and-lizard  (Lacerta  agilis)  and  the  Viviparous  Lizard 
(Zootoca  vivipara), 

(6).  Amphiehcenida^  Snake-like  animals  with  the  limbs  uniformly 
absent  (except  in  one  Mexican  Genus).  To  this  belongs  the  Slow- worm  or 
Blind-wot m  {Anguis  fragilis)^  found  over  almost  the  whole  of  Europe, 
Western  Asia  and  Northern  Africa. 

Ophidia  or  Serpents  have  no  limbs  at  all  or  very  rudimentary  hind  ones, 
and  a  very  large  number  of  ribs  (as  many  as  300  pairs  in  some  species)  on 
the  tips  of  which  they  may  bo  said  to  walk.  They  can  progress  very  rapidly, 
partly  on  account  of  the  Vertebras  being  joined  together  by  ball-and-socket 
joints,  so  that  the  body  has  great  flexibility,  and  partly  on  account  of  the 
body  being  clothed  with  scales.  The  epidermis  or  outer  skin  is  thin  and 
translucent,  and  cast  off  and  renewed  periodically.  In  the  dermis  or  inner 
skin  are  developed  numerous  flat  scales,  overlapping  one  another,  or  they 
may  be  tubercular  and  not  overlapping ;  these  scales  arc  larger  on  the  bead 
and  under  part  of  the  body.  The  epidermis  covers  the  whole  body,  even 
the  eyes,  and  for  a  few  days  after  changing  its  skin  the  Snake  is  blind.  The 
tongue  consists  of  two  muscular  cylinders,  united  at  the  base,  but  free  at  the 
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extremities ;  it  is  in  constant  vibration  when  protruded,  and  seems  to  be  an 
organ  of  tonoh  rather  than  of  taste.  The  most  interesting  part  of  a  Snake  is  the 
month.  The  lower  jaw  is  not  only  divided  into  two  halves,  connected  in  front 
by  muscles,  but  each  half  is  made  up  of  several  pieces,  also  united  together  by 
muscles  and  ligaments.  The  lower  jaw  again  is  not  attached  directly  to  the 
skull  as  in  Mammals,  but  between  it  and  the  skull  is  a  bone  called  the  quadrate 
bone,  so  that  the  lower  jaw  works  on  this  quadrate  bone,  and  that  again  on  the 
skull.  In  Birds  this  is  quite  a  small  bone  of  rather  a  square  shape,  hence  its 
name,  but  in  Serpents  it  is  of  some  considerable  length.  This  quadrate 
bone  is  attached  to  one  of  the  bones  of  the  skull  (the  squamosal), 
which  is  also  moveable,  consequently  the  lower  jaw  can  not  only  be 
opened  wide  by  the  muscles  joining  its  two  halves,  but  can  also  be 
lengthened  by  extending  the  muscles  connecting  each  of  its  parts,  and 
still  more  opened  by  the  muscles  connecting  the  jaw  with  the 
quadrate  bone,  and  those  connecting  the  quadrate  bone  with  the 
squamosal,  and  those  again  connecting  the  squamosal  with  the  rest  of  the 
skuU.  A  snake  is  therefore  capable  of  performing  the  most  astonishing  feats 
in  the  way  of  swallowing.  The  upper  and  lower  jaws  are  furnished  on  each 
side  with  a  row  of  teeth  pointing  towards  the  throat,  and  the  palate  has  also 
two  rows  of  teeth ;  all  these  teeth  fasten  directly  to  the  skull,  not  to  the  skin 
or  sunk  into  sockets,  and  are  only  useful  for  holding  the  prey,  not  for 
mastication.  But  though  the  Snake  can  seize  and  hold  its  prey,  a  special 
provision  must  be  made  for  enabling  it  to  get  the  food  down  its  throat,  as  it 
is  entirely  destitute  of  limbs;  each  side  of  the  lower  jaw  can  move 
independently  by  itself,  consequently  when  the  prey  has  been  seized,  the 
Snake  pushes  forward  the  right  side,  and  when  it  has  got  a  firm  hold,  then 
the  left  side,  and  thus  by  alternate  movements  of  the  branches  of  the  lower 
jaw  it  can  force  the  food  down  its  throat. 

In  Venomous  Snakes  the  teeth  of  the  upper  jaw  are  replaced  by  two 
"  fangs,"  capable  of  being  raised  or  depressed  at  will.  Each  fang  has  a  tube 
opening  near  the  tip  at  one  end,  and  communicating  at  the  other  with  a 
poison-gland,  situated  beneath  the  eye  ;  when  the  animal  strikes  its  prey  the 
poison  fangs  are  erected,  the  poison-gland  compressed,  and  the  poison  forced 
through  the  tube  into  the  wound. 

Snakes  are  divided  into  several  Families,  according  to  the  structure  of 
their  teeth ;  but  it  will  be  sufficient  here  to  point  out  the  general  differenoe 
between  venomous  and  harmless  Snakes,  the  Viperina  and  Oohibrinaf  to 
which  our  two  common  Snakes  belong.  The  Viperina  have  the  head 
triangular,  broadest  behind,  and  covered  with  small  plates,  and  the  neck 
very  distinct ;  in  Coluhrina  the  head  is  not  markedly  triangular,  but  tapers 
off  gradually  into  the  neok,  and  is  covered  with  large  plates.    In  the  case  of 
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onr  English  Bpedes  a  more  evident  distinction  is  in  the  markings  on  the  body, 
the  Viper  having  a  series  of  large  dark  blotches  along  the  back,  connected 
together  so  as  to  look  like  a  chain ;  the  Grass-snake,  as  the  harmless  species 
is  called,  has  only  some  small  spots  scattered  orer  the  back,  and  not 
joined  together 

CheloniAi  or  Turtles  and  Tortoises.     These  animals  appear  to  have  their 
hard  parts  ontside,  and  thus  to  form  an  exception  of  the  rale  laid  down  when 
talking  about  Vertebrates  generally,  and  it  will  be  necessary  therefore  to 
enter  rather  fully  into  the  structure  of  these  hard  parts.    The  skin  of  animals 
is  divided  into  two  very  distinct  portions,  an  oat3r  skin,  or  epidermis,  and  an 
inner  skin,  or  dermis.     If  the  epidermis,   or  any  of  its  appendages,  becomes 
hard  it  assumes  a  horny  nature,  thus  hairs  and  nails  being  parts  of  the 
epidermis  are  homy.     On  the  other  hand  if  the  dermis  becomes  hard    it 
becomes  bony,  and  such  are  the  teeth  and  the  bony  **  scutes  "  in  the  skin  of 
of  the  Crocodile  or  Sturgeon.     The  upper  part  of  the  "  shell "  of  a  Turtle  is 
called  the  "  Carapace,"  the  under  part  the  "  Plastron."     The  Carapace  is 
covered  with  a  homy  skin,  not  in  one  piece,  but  in  definite  plates  or  "  scutes." 
There  are  five  forming  a  row  down  tho  centre  of  the  back,  roughly  hexagonal 
in  shape,  then  a  row  of  four  plates  on  each  side  of  the  central  one,  and  finally 
a  row  of  much  smaller  plates   running  all  rouud  the  Carapace.     This  skin  is 
the  hardened  epidermis,  and  on  removing  it  the  next  layer  will  be  observed 
to  be  bony,  and  divided  in  a  similar  manner  to  tho  plates  of  the  outer  layer, 
only  into  about  double  the  number  of  pieces.     Thus  there  are  ten  in  the 
middle  row,  eight  in  each  of  the  side  rows  and  also  the  marginal  series.     On 
looking  at  the  inside  of  the  Carapace,  it  will  be  easily  seen  that  the  oentral 
row  of  plates  corresponds  to  the  vertebrae  and  the  side  rows  to  the  ribs,  but  if 
we  take  a  cross  section  so  as  to  see  the  layers  of  bone,  we  shall  see  that  the 
lower  half  of  a  plate  is  a  rib  and  the  upper  half  a  separate  bone,  which   is 
therefore  the  ossified  dermis.     A  similar  structure  will  be  observed  when  tho 
plastron  is  examined,  only  in  this  case  there  is  considerable  doubt  as  to  what 
the  various  parts  really  represent;    but  we  may  state  generally  that   the 
"  shell "  of  Turtles  is  made  up  of  (1)   the  vertebroo  and  much-fiattened  ribs, 
fastened  to,:^ether  by  (2)  an  ossified  layer  of  dermis,  the  whole  covered  by 
(3)  the  homy  epidermis. 

Such  is  the  structure  of  a  typical  Carapace  and  Plastron,  but  in  Mud- 
tortoises  (TrionyxJ  the  plates  of  the  Carapace  are  much  less  developed  and 
only  connected  with  those  of  the  plastron  by  soft  homy  structures. 

Another  most  important  and  distinctive  character  of  Chelonians  is  the 
structure  of  the  jaws.  In  the  young  state  the  lower  jaw  is  composed  of 
several  pieces,  but  they  become  completely  united  with  ago,  as  well  as  almost 
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all  the  other  bones  of  the  skull,  so  that  it  ultimately  consists  of  two  pieces, 
the  cranium  and  the  lower  jaw.  The  jaws  are  entirely  toothless,  the  edges 
being  simply  sheathed  with  horn,  constituting  a  sharp  beak. 

In  consequence  of  the  immobility  of  the  ribs,  Turtles  cannot  breathe  in 
the  usual  way,  but  have  to  swaUow  the  air. 

Chelonians  are  divided  into  three  sections : — 

(I).  Ghelonidae,  or  Turtles.  Aquatic  animals,  with  the  limbs  converted 
into  excellent  swimming  paddles.  The  "Tortoise-shell"  of  commerce 
consists  of  the  epidermic  plates  of  the  Hawk's-bill  Turtle  (Chelone  inibricata). 

(II).  Trionyeidaej  Mud-Turtles  or  Soft  Tortoises.  The  development 
of  the  carapace  in  these  animals  is  imperfect  and  it  is  covered  with  a  pmooth 
leathery  skin ;  the  lips  are  also  fleshy.  They  inhabit  fresh  water  and  are 
carnivorous. 

(III).  TestudinoBf  or  Land  Tortoises,  which,  though  able  to  swim,  are 
strictly  land  animals  and  vegetable  feeders.  The  most  familiar  species  is  the 
Testudo  Grasay  indigenous  to  Spain,  Italy,  and  Greece.  A  couple  of  eggs 
of  this  species,  laid  in  England,  are  exhibited. 


AMPHIBIA. 

With  the  exception  of  the  Labyrinthodontia  (which  are  extinct)  and  the 
Ophiomorpha,  consisting  of  a  few  animals  very  similar  to  large  Earth-worms, 
this  Class  consists  of  only  two  Orders,  very  distinct,  yet  clearly  related  to 
one  another,  viz.,  the  Anoura,  or  TaiMess,  and  the  Urodelaf  or  Tailed 
Amphibians.  They  resemble  Fish  in  having  g^lls  at  least  at  some  time  of 
their  life,  but,  unlike  fish,  they  always  have  lungs  when  full  grown;  these 
gills  always  disappear  in  the  Anoura,  but  may  or  may  not  do  so  in  the 
Urodela. 

The  An'oura,  comprising  the  Frogs  and  Toads,  aro  all  very  similar  in 
appearance,  for  more  so  than  can  be  found  in  any  other  Order  of  animals ;  they 
always  come  from  eggs,  and  when  first  hatched  almost  invariably  appear  as 
Tadpoles.  These  Tadpoles  havo  two  sets  of  gills,  one  external,  which  is  very 
soon  lost,  and  an  internal  set,  which  is  retained  for  a  longer  or  shorter  period. 
As  long  as  these  gills  remain  there  is  a  "  g^U-opening  "  to  allow  a  means  of  egress 
to  the  water,  but  when  the  lungs  are  developed  and  the  gills  absorbed,  the  gill 
openings  are  closed.  The  hind  legs  are  first  developed,  next  the  fore-legs,  and 
then  the  tail  is  gradually  absorbed  till  it  entirely  vanishes.  The  eggs  are  laid 
in  water,  those  of  the  Frog  in  masses ;  when  first  laid  they  are  little  dark  round 
bodies  enclosed  in  small  gelatinous  envelopes,  which  quickly  swell  in  the  water 
till  they  present  the  well-known  appearance  of  "  Frogs'  spawn."  The  most 
remarkable  exception  to  this  rule  is  that  of  the  Surinam  Toad  (Pipa  americanaj 
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in  which  "the  skin  of  the  female's  back  at  the  laying  season  thickens 
greatly  and  becomes  of  qnite  a  soft  and  loose  texture.  The  male,  as  soon  as 
the  eggs  are  laid,  takes  them  and  imbeds  them  in  this  thick  soft  skin,  which 
closes  over  them.  Each  egg  then  undergoes  its  process  of  development  so 
enclosed,  and  the  Tadpole  stage  is  in  this  animal  passed  within  the  eg^,  so 
that  the  young  Toads  emerge  from  the  dorsal  cells  of  the  mother  completely 
developed  miniatores  of  the  adnlt;  as  many  as  120  of  these  dorsal  cells 
have  been  counted  on  the  back  of  a  single  individual."     (Mivart). 

Another  interesting  species  is  the  American  Tree-frog  (Nototrema 
niarsupiatum) ,  This  animal  "  has  a  pouch  extending  over  the  whole  of  the 
back  and  opening  posteriorly.  Into  this  the  eggs  are  introduced  for  shelter 
and  protection."  Other  singular  methods  of  preserving  the  eggs  occur  in 
other  species,  but  the  animals  in  which  they  occur  are  not  yet  represented 
in  the  Museum. 

But  though  g^lls  are  replaced  by  lungs  in  the  adult,  it  is  interesting  to 
note  that  the  skin  of  the  Frog  is  so  necessary  for  respiration  that  the  lungs 
could  not  do  without  it,  but  on  the  other  hand  a  Frog  has  been  kept  forty 
days  alive  after  the  lungs  h&ve  been  cut  out,  and  for  two  months  in  a  cage 
immersed  under  water.  It  may  therefore  be  supposed  that  perspiration  is 
very  profuse ;  a  Frog  tied  up  in  the  full  force  of  the  summer  sun  speedily 
dies,  it  is  in  fact  dried  up. 

The  tongue  is  large  and  fleshy,  and  attached  to  the  front  of  the  lower 
jaw  with  the  point  directed  towards  the  throat.  This  it  darts  out  with 
considerable  rapidity  when  wishing  to  catch  an  insect,  but  unless  the  animal 
moves  it  will  not  touch  it.  It  will  even  jump  up  into  the  air  and  catch  a  fly  on 
tho  wing  with  its  tongue. 

The  mouth  is  very  large,  and,  when  opened,  two  small  holes  may  be 
observed  in  the  roof  of  it ;  these  arc  tho  oi)ening8  of  the  nostrils.  Frogs  have 
a  row  of  minute  teeth  in  the  upper  jaw,  as  well  as  two  little  groups  of  teeth 
between  the  openings  of  the  nostrils ;  Toads  have  no  teeth  at  all  in  tho  jaws. 

Tho  hind  legs  are  long,  uud  tho  hind  feet  osi^ccially  so.  Au  examination 
of  the  skeleton  will  show  that  the  hind  foot  is  made  up  of  a  very  long  ankle 
and  still  longer  toes.  When  the  hind  limb  is  turned  forward,  the  knee 
reaches  nearly  to  the  arm-pit ;  the  ankle-joint  is  about  on  a  line  with  the  end 
of  the  snout,  and  both  parts  of  the  foot  are  beyond  it. 

It  will  also  be  seen  that  a  Frog  has  no  ribs,  and  consequently  is  obliged 
to  swallow  air  when  it  breathes,  as  in  the  case  of  Turtles.  The  Frog  Tribe 
has  also  the  fewest  vertebne  in  its  backbone  of  any  Vertebrate  animal, 
generally  having  only  nine,  and  the  Surinam  Toad  having  only  seven.  Tho 
other  interesting  peculiarities  of  the  strncture  of  the  Frog  must  be  omitted, 
as  some  small  knowledge  of  Anatomy  is  required.  In  addition  to  the  pecilliarity 
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of  the  teeth  mentioned  above,  Toads  may  be  disting^shed  from  Frogs  by 
their  warty  skin,  shorter  legs,  smaller  webs  to  the  toes,  and  more  swollen 
shape. 

The  Ubodbla  might  also  be  considered  as  animals  of  the  preceding 
Order,  whose  development  had  been  arrested  at  some  period,  varying 
according  to  the  species,  and  thus  the  varieties  of  animals  in  this  Order  are 
considerable.  Some  stop  at  the  development  of  the  limbs,  retaining  the  tall 
(bnt  the  fore  limbs  are  developed  first,  and  then  the  hind  limbs) ;  others 
always  retain  the  gill-openings,  though  the  gills  have  been  absorbed ;  others, 
again,  retain  their  gills  though  possessing  Inngs.  The  two  pairs  of  limbs  are 
generally  fairly  developed,  bnt  in  the  Siren  the  hind  limbs  are  always 
wanting. 

The  most  interesting  is,  perhaps,  the  Axolotl,  of  Mexico.  "  For  some 
time  it  was  considered  to  be  a  large  Eft- Tadpole  (the  English  species  of  this 
Order  are  the  well-known  Efts)  till  it  was  found  to  possess  perfect  powers  of 
reproducing  its  kind.  Since  then,  however,  it  has  been  found  that  they  have 
the  power  of  quite  altering  their  appearance,  not  only  losing  their  giUs  and 
closing  the  gill-openings,  but  also  making  great  changes  with  respect  to  skull, 
dentition,  and  other  important  structures,  and  all  this  with  extreme  rapidity  j 
and  what  makes  it  still  more  curious  is,  that  in  this  latter  state  it  seems 
incapable  of  reproducing  its  kind,  and  though  the  change  takes  place  under 
the  eyes  and  in  the  midst  of  the  experiments,  no  one  has  been  able  to  detect 
the  conditions  of  its  transformation.''     (Mivart). 

The  Spotted  Salamander  (Salamamdra  maculosa)  is  not  uncommon  in 
the  Alps ;  the  two  or  three  English  species  are  commonly  called  Newts  or 
Efts. 


PISCES. 

Though  it  is  easy  to  tell  an  ordinary  Fish  at  first  sight,  this  Class,  which 
is  a  very  large  one,  is  extrcmely  difficult  to  classify,  and  every  definition  has 
some  exceptions.  For  instance,  of  the  Six  Orders  into  which  Fishes  are 
divided,  the  highest  (Dipnoi)  was  till  recently  inrludcd  with  the  Amphibia, 
and  the  lowest  (Pharyngobranchii)  is  so  extraordinary  that  it  has  been 
suggested  that  it  should  form  a  separate  Class  by  itself;  neither  of  these  are 
as  yet  represented  in  the  Museum.  It  must  be  understood,  therefore,  that 
every  rule  has  its  exception,  and  the  characteristics  given  are  only  such  as 
are  generally  applicable,  and  are  sure  to  have  exceptions.  But  before 
proceeding  to  classification,  it  will  be  necessary  to  say  a  few  words  abont 
certain  points. 
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The  Scales  are  developed  from  the  inner  skin  (or  dermi8)i  the  outer 
akin  (or  epidernus)  being  represented  by  the  slimj  mncug,  covering  the 
exterior  of  the  animal.     There  are  four  kinds  of  scales. 

(1).  Cydoidf  a  circular  or  oral  plate,  of  a  homy  or  bony  consistence, 
with  a  more  or  less  even  outline. 

(2).  Ctenoidf  like  the  former,  only  with  the  posterior  margin  fringed 
with  spines,  or  cut  into  comb-like  projections. 

(3).  Oanoid,  com^^osed  of  an  inferior  layer  of  bone  and  a  superficial 
layer  of  hard  polished  enamel ;  they  rarely  overlap. 

(4).  Placoid,  detached  bony  tubercles,  or  plates,  the  latter  not 
uncommonly  armed  with  spines.     (See  the  skin  of  the  Thombaok). 

In  moat  Fishes  there  is  a  line  of  peculiar  scales,  called  the  "  lateral 
line ; "  each  of  the  scales  in  this  line  is  perforated  by  a  tube  leading  down  to  a 
longitudinal  canal,  which  runs  along  each  side  of  the  body,  and  is  connected 
with  cavities  in  the  head. 

The  Bones  are  sometimes  cartilaginous  throughout  life,  or  may  be 
properly  ossified,  or  again  may  be  only  partially  so ;  this  character,  which 
might  be  taken  as  a  very  good  point  for  classification,  cannot  be  relied  on  as 
any  indication  of  higher  or  lower  development,  for  the  Sharks,  which  from 
the  very  imperfect  ossification  of  the  bones,  used  to  be  placed  low  in  the 
scale,  have  now  been  placed  •  almost  at  the  top  of  the  Fishes,  from  their 
higher  development  in  other  points.  The  bones  of  the  head  in  the  ossified 
skeletons  are  very  numerous  and  complicated,  whilst  in  others  they  form  a 
gelatinous  box  without  any  distinct  separations,  or  may  be  entirely  wanting, 
the  Lancelot  having  no  perceptible  head  at  all. 

The  Vertehroi,  when  ossified,  are  concave  at  each  end,  so  that  in 
the  animal  there  is  a  space  between  each  pair ;  this  space  is  filled  up  with  a 
gelatinous  substance,  and  thereby  gives  g^at  flexibility  to  the  body. 

The  Riha  are  very  thin  and  slender,  and  have  nothing  to  do  vrith  the 
breathing,  but  are  simply  embedded  in  the  fiesh. 

The  Fins  are  of  two  kinds,  "  paired "  and  "  median."  The  former,  of 
which  there  are  two  pairs,  represent  the  limbs,  and  are  called  "  pectoral "  and 
*'  ventral ; "  each  pair  being  placed  symmetrically,  one  on  each  side  of  the 
body.  The  latter,  as  their  name  indicates,  are  placed  in  the  median  line  of 
the  body,  and  though  each  is  really  composed  of  two  fins,  they  ate  so 
completely  fastened  together  that  they  appear  as  only  one.  These  fins  are 
attached  to  what  are  called  **  inter-spinous  bones,"  which  are  dagger-shaped 
bones  plunged  into  the  middle  line  of  the  body.  The  median  fins  ore  called 
"  dorsal,"  "  caudal,"  or  "  anal,"  according  as  they  are  situated  on  the  back, 
tail,  or  belly  respectively.  There  may  be  two  or  even  three  dorsal  or  anal 
fins.    The  fins  are  supported  by  "  rays,"  which  are  either  Spinous,  oonsisting 


THE  MUSEUM.  XXXVU 

of  a  single  nndivided  piece  of  bone,  or  Soft^  composed  of  several  slender 
spines  proceeding  from  a  common  base  and  divided  into  nnmerons  short 
pieoes.    They  are  invariably  found  in  the  caudal  fin  or  tail. 

The  Tail  is  "  vertical/'  not  "  horizontal/'  as  in  the  Whale ;  it  either 
consists  of  two  equal  lobes,  when  it  is  called  **  homocercal/'  or  of  two  unequal 
lobes  with  the  back-bone  running  through  the  upper  lobe,  in  which  case  it  is 
called  ^'  heterocercal."     (See  the  tail  of  the  Shark). 

Bespiration  is  performed  by  means  of  QilUy  comb-like  plates  on  each 
side  of  the  head,  of  which  there  are  generally  four  pairs.  The  air  necessary 
for  purifying  the  blood  is  obtained  from  the  water,  which  is  swallowed,  and 
then  passed  through  slits  in  the  throat  over  the  gills  and  out  through  the 
"  gill-slit ;  "  the  gill  slits  arc  protected  by  "  gill-covers,"  made  up  of  several 
bones,  and  which  are  discernible  at  once  in  all  our  common  fislies. 

As  a  very  rough  approximation  to  a  classification  of  the  Orders,  the 
following  may  be  taken : — 

f  Tail  heterocercal    ^^  ^^*^®^  Cycloid  :  1.  Dipnoi. 
Limbs  oresent  <  ^  Scales  Placoid  :   2.  Elasmobranchii. 

V  Toil  K^„>/w»<.w.«i      ^  Scales  Ganoid  :    3.  Ganoidoi. 
C         ^omoceTL^i...  ^  g^.^gg  Cycloid  or  Ctenoid :  4.  Teleostei 

No  Limbs     ^  ^^^^  P'*^^'^*'    5-  Marsipobranchii.  * 

^  No  Skull   6.  Pharyngobrarichii. 

(1).  Dipnoi.  Whilst  those  animals  have  externally  an  appearance  very 
similar  to  that  of  a  fish,  their  internal  structure  approximates  to  that  of  the 
Amphibia,  and  hence,  though  it  has  been  classed  among  the  fish,  it  must  be 
placed  quite  at  the  top  of  the  scale.  It  is  not  represented  at  present  in  the 
Museum. 

(2).  Elabmobbanchii.  In  many  points  these  fish  are  similar  to  the 
Ganoidei,  but  differ  from  them  in  the  following  particulars : — 

Instead  of  scales  or  ganoid  plates  covering  the  whole  body  they  have 
numerous  detached  grains,  tubercles,  or  spines  scattered  here  and  there  in 
the  sldn.  In  the  case  of  the  Bays,  these  "  placoid  "  scales  consist  of  a  disc  of 
bone  or  cartilage  from  the  upper  surface  of  which  springs  a  sharp  spine  of 
dentine.  The  so-called  "shagreen"  of  the  Dog-fishes  and  Sharks  is 
composed  of  very  small  close  set  tooth-like  processes.  At  other  times  the 
placoid  structures  are  developed  into  defensive  spines  or  "  ichthyodorulites," 
frequently  fotind  in  a  fossil  state. 

The  g^lls  are  also  very  peculiar.  The  gill-chamber  is  divided  into  several 
small  chambers  by  partitions  and  each  small  chamber  has  two  openings,  one 
communicating  with  the  throat  and  the  other  with  the  outside ;  the  gills  are 
fastened  to  each  side  of  the  partitions  so  as  to  resemble  the  leaves  of  a 
book ;  the  gill  cover  is  wanting.    In  the  majority  of  cases  there  are  a  series 
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of  alits  in  place  of  the  gill  cover,  bat  in  one  small  section  there  is  only  one 
slit.    The  other  pecnliarities  are  intemaL 

There  are  two  Sab-orders,  (A)  Holoeephali,  haying  the  month  in  front 
and  (B),  Plagiostomi,  having  the  month  on  the  nnder  sorfaoe  of  the  head. 
The  former  iq  a  very  small  6ab-<»der,  bat  the  latter  is  large  and  is  divided 
into  three  sections, 

(a).  Cestraphorif  only  represented  by  the  Fort  Jackson  Shark  and  a 
few  allied  forms.  They  have  a  strong  spine  in  front  of  each  dorsal  fin  and 
the  back  teeth  very  blnnt. 

(b).  Selachiit  comprising  the  Sharks  and  Dog-fishes.  Among  other 
distinctions  the  most  important  is  that  of  having  the  Gill  slits  on  each  aide 
of  the  head  and  the  pectoral  fins  of  their  ordinary  form  and  in  their  ordinary 
position.  The  teeth  are  in  the  shape  of  compressed  cones,  and  are  in  several 
rows ;  the  jaws  are  so  far  flexible  that  they  can  be  tamed  oat  sojffioiently  to 
allow  of  more  than  one  row  of  teeth  being  nsed  at  once,  bnt,  as  with  the  rest 
of  the  skoll,  they  are  merely  a  mass  of  cartilage.  Large  as  the  jaws  are 
even  when  dried,  they  are  reduced  to  nearly  half  their  size  in  the  process  of 
drying.    The  embryo  possesses  external  gills  but  they  soon  disappear. 

The  Blue  Shark  (Carcharias  glaucua)  is  so  called  from  the  colour  of  the 
fins  and  upper  part  of  the  body,  though  the  belly  is  white.  The  muscular 
vitality  is  said  to  be  as  remarkable  as  that  of  Reptiles,  a  body  of  one 
swimming  about  for  hours  after  its  head  was  cut  oft.  It  occurs  in  all 
tropical  and  temperate  seas,  and  is  usually  6  or  8  feet  long,  but  specimens 
have  been  found  as  much  as  14  feet.  Its  teeth  are  triangular,  with  saw-like 
edges. 

The  Porbeagle  Shark  (Lamna  corrvahica)  occurs  on  our  own  coasts,  and 
is  generally  about  4  feet  long.  The  teeth  are  long  and  narrow,  with  two 
"  cusps"  at  the  base. 

(c).  Batidesj  including  the  Rays  and  Skates.  These  have -the  Gill  slits 
on  the  under  surface  of  the  body  and  the  pectoral  fins  enormously  developed, 
so  as  to  give  a  rhomboidal  shape  to  the  body.  The  tail  in  the  Rays  is  long 
and  slender  and  generally  armed  with  spines,  and  the  teeth  are  often  flat, 
forming  a  kind  of  pavement. 

The  Saw-fish  has  not  the  typical  form  of  the  Rays  but  has  the  snout 
enormously  prolonged  with  teeth  projecting  on  each  side.  These  teeth, 
however,  are  not  real  teeth,  such  as  are  found  in  the  jaws,  but  are  rather 
modifications  of  the  scales  or  tubercles  of  the  skin,  which  are  here 
implanted  and  developed  so  as  to  closely  resemble  teeth.  From  the 
cartilaginous  nature  of  the  skeleton  and  the  peculiar  form  of  the  gills  the 
Elasmobranchii  have  considerable  affinity  with  the  Lampreys,  and  for  a  long 
time  they  were  therefore  put  low  down  in  the  scale ;  but  when  the  whole  of 
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their  cbaracten  is  taken  into  consideration,  their  brain  deirelopment,  their  sight 
(the  eyes  being  sometimes  furnished  with  a  third  eyelid),  their  hearing,  their 
heart  and  the  external  gills  in  the  embryo,  they  mnst  be  placed  nearly  at  the 
top  of  the  class. 

(3)  Qanoidei.  This  Order  is  represented  by  very  few  living  forms, 
bnt  had  an  enormons  development  in  past  geological  epochs.  The 
Yertebno  are  very  imperfectly  ossified,  in  some' cases  not  at  all  so,  but  the 
head  is  protected  by  large  plates  of  bone.  The  Polypterua  is  remarkable 
for  the  dorsal  fin,  which  is  broken  up  into  a  nnmber  of  separate  portions, 
each  composed  of  a  single  spine  in  front  with  a  soft  fin  attached  to  it 
behind.  There  are  several  species,  inhabiting  the  Nile  and  other  African 
rivers.  The  Stnrgeon  has  several  rows  of  ganoid  plates  along  the  body, 
thongh  its  Vertebral  colnmn  is  never  more  than  cartilaginous.  Its  swim* 
bladder  is  used  for  Isinglass,  and  its  Roe  is  sold  as  Caviare.  The  number  of 
eggs  in  a  single  fish  is  enormous,  a  specimen,  weighing  273  lbs.,  had  the  roe 
weighing  42  lbs.,  and  in  this  there  were  computed  to  be  two  million  eggs. 
"  Those  fish  which  hibernate  in  the  rivers  bury  their  snouts  in  the  mud,  so  as 
to  leave  the  bodies  sticking  up  in  the  water  like  the  piles  of  a  lake  dwelling. 
Their  numbers  in  many  of  the  Russian  rivers  are  almost  incalculable.  At 
Ruibinsk,  on  the  Volga,  the  fisheries  draw  together  in  spring  and  summer 
100,000  people,  who  work  continuously,  and  disperse  to  their  homes  in  winter. 
When  the  fishing  has  been  intermitted  for  a  day,  the  Sturgeons  have  been 
known  to  completely  fill  a  river  360  feet  wide  and  28  feet  deep,  so  that  the 
uppermost  fishes  appeared  with  their  backs  above  the  water.  Fifteen 
thousand  have  been  taken  in  a  single  day."     {Duncan). 

(4)  Teleosteit  or  Perfect-boned.  The  bones,  as  the  name  indicates,  are 
perfectly  ossified.  It  is  by  far  the  largest  Order,  and  has  been  divided  into 
five  Sections,  of  which  the  general  characters  may  be  thus  tabulated. 

Scales  not  Ganoid    [rays  soft i  v'T'i"!  """^'.f  Malacopteri. 

i     "^  i  Ventral  fins  wantmg,  B.  Anacanthmi. 

rays  spinous C.  Acanthopteri. 

Scales  Ganoid    ...    ( gjljB  pot  in  tuf te  D.  PlectognaUiL 

(  gills  m  tufts  £.  Lophobranchn. 

(A).     This  Section  is  divided  into  two,   the   ApodOf  wanting  the  hind 

limbs  and  the  Abdominaliaf  with  the  ventral  fins  placed  far  back,  towards  or 

near  the  tail.      The  most  familiar  example  of  the  Apoda  is  the  Eel,  with  its 

scales  sunk  deeply  into  the  skin ;    it  is  placed  in  this  Division  on  account  of 

the  structure   of  its  swim-bladder.      The  skin  is  generally  furnished  with 

cycloid  scales,  but  a  few  hare  ganoid  scales.      Some  few,  again,  have   the 

first  rays  of  the  dorsal  and  pectoral  fins  spinous,  in  which  case  they  may  be 

distinguished    from  the    members    of  Section  C    by  the  position  of  the 
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Tontral  fins.  To  this  Section  belong  the  Pike  {Eaox  lucius)  and  the  Flying 
fish  (Exoccetus  volitans)^  which  does  not  fly  in  the  strict  sense  of  the  word, 
bnt  can,  by  means  of  its  long  pectoral  fins,  pass  over  a  distance  of  500  feet  at 
one  spring  into  the  air. 

Section  B  has  also  a  few  species  with  two  pairs  of  fins,  bat  in  this  case 
the  ventrafs  are  placed  under  the  throat  or  in  front  of  the  pectorals.  The 
Family  of  Pleuronecfidcp^  or  Flat-fishes,  is  interesting  from  the  curious 
modification  of  the  body.  When  first  hatched,  the  fish  are  perfectly 
symmetrical,  and  coloured  similarly  on  each  side.  After  a  time  they  begin 
to  lie  on  one  side,  (sometimes  the  right,  bat  more  frequently  the  left),  and 
then  the  eye  on  the  lower  side  is  gradually  translated  to  the  upper  side  of 
the  head ;  this  translation  being  effected  by  an  actual  moyement  of  the  lower 
eye,  or  by  its  passing  through  the,  at  that  time,  soft  tissues  of  the  head,  a 
partial  twisting  of  the  bones  of  the  skull  assisting  to  bring  about  the  final 
result.  When  full  grown,  both  eyes  are  situated  on  one  side  of  the  head, 
and  the  fish  now  keeps  this  side  uppermost,  which  is  dark  coloured ;  the 
opposite  side  on  which  it  rests  becomes  white.  An  examination  of  aFlat-fiish 
will  show  that  from  the  position  of  the  pectoral  fins  and  of  the  month  it  is  the 
sides  which  are  differently  coloured,  and  not  the  upper  and  under  surfaces. 

Section  G  has  the  Ctenoid  scales  and  the  ventral  fins  beneath,  or  in  adTance 
of,  the  pectorals.  This  is  the  most  typical  of  the  Teleostean  fishes.  The 
Perch,  Mackerel,  Mullet,  Gurnard,  Goby,  Blenny,  &c.,  belong  to  this 
Dirision.  The  most  interesting  species  exhibited  is  'the  Bucking  Fish 
(EcheTieia  remora)^  with  its  flat  oval  disc  on  the  top  of  its  head,  by  which  it 
attaches  itself  to  Sharks,  Whales,  or  ships,  and  is  carried  by  them  for  great 
distances.  The  Ftstviaria  sei-ratay  or  Flute^mouth,  is  also  interesting;  its 
mouth  is  very  long,  with  a  small  opening  at  the  extremity,  and  the  two 
middle  rays  of  the  tail  are  prolonged  into  a  filament. 

Sections  D  and  E,  though  covered  with  ganoid  scales,  are  placed  in  this 
Order  from  their  internal  structure.  The  most  remarkable  are  the  Trunk 
Fishes,  which  are  covered  with  an  immovable  case  of  large  ganoid  scales, 
firmly  fastened  together,  only  allowing  movement  to  the  tail,  fins  and  mouth. 
In  Section  E  the  most  interesting  are  the  Hippocampi  or  Sea-horses ;  the 
males  have  a  pouch  into  which  the  female  puts  the  eggs,  where  they  are 
hatched,  and  to  which  the  young  can  retire  if  threatened  by  any  danger. 

(5)  Marsipohranchii.  This  Order  also  contains  but  few  species.  The 
body  is  worm-liko  with  a  cartilaginous  skull,  bnt  no  lower  jaw  and  but  vex^ 
rudimentary  Yertebreo.  There  are  no  limbs,  but  a  median  fin  runs  round  the 
hinder  extremity  of  the  body.  The  mouth  is  sucker-like.  There  is  only  one 
nostril,  a  point  in  which  the  animals  of  this  Order  differ  from  all  other 
Vertebrates.    The  most  peculiar  point  is  the  Gills :  instead  of  being  flat  comb* 
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like  stmiotiues  in  a  ohamber  opening  eztemaHj  bj  a  gill-slit,  thej  are 
poaches,  whence  the  name  Ponch-gilled.  In  the  Lamprey  there  are  7  of  these 
ponohes  on  eaoh  side.  From  the  month  proceed  two  tnbes,  one  on  each  side 
of  the  body,  sending  off  seven  branches  one  to  each  pouch ;  and  each  ponoh 
has  also  a  tube  connecting  it  with  the  external  water  by  a  small  hole,  so  that 
there  are  7  holes  on  each  side  of  the  animal,  whence  it  is  often  called  "  Seven- 
holes."  The  water  is  taken  in  at  the  month,  passes  down  the  lateral  tubes  to 
the  pouches  and  out  again  by  the  holes  in  the  side. 

(6)  Pharyngohranchii,  This -Order  contains  but  a  single  species,  the 
Lancelot,  found  burrowing  in  sand-banks,  especially  in  the  Mediterranean.  It 
isi  of  the  ve^  lowest  type,  every  part  being  at  best  merely  rudimentary.  It 
has  no  head,  no  lower  jaw,  no  vertobroo.  The  throat  (or  pharynx)  is  pro- 
vided on  each  side  with  what  are  believed  to  be  gUl  filaments  (hence  the 
name).  There  is  no  distinct  brain  and  but  rudimentary  eyes  and  possibly  a 
rudimentary  ear. 


INVBRTBBRATA. 

In  treating  of  the  Invertebrata  it  will  be  impossible  to  enter  fuUy  into 
the  structure  of  each  Sub-kingdom,  in  consequence  of  the  want  of  Models, 
Drawings,  or  Preparations,  and  the  general  outlines  alone  can  therefore  be 
given,  with  such  further  details  as  can  be  understood  by  what  is  at  present 
in  the  Museum. 

It  was  mentioned  that  the  YertebrsB  formed  a  Canal  for  the  Spinal  Cord, 
which  was  practically  a  portion  of  the  Brain ;    consequently  when  no  such 
canal   exists,  no  true  brain  can  exist,  and  hence   the  Nervous  System  of 
Invertebrates  consists  of  "  nerve  centres  "  or  Ganglia,  from  which  the  nerves 
branch  out.     There  may  be  several  of  these  gauglia  in  the  same  animal,  or  only 
one,  or  even  none-  at  all ;    but  it  may  be  noted  that,  as  in  the  Caterpillar  of  a 
Moth,  for  instance,  there  are  several  ganglia,  which  by  the  time  the  perfect 
insect  is  developed  are  much  reduced  in  number,  from  a  union  of  several  into 
one  (not  from  the  disappearance  of  some),  so,  as  a  rule,  it  may  be  stated 
that  the  fewer  the  gauglia  the  higher  the  organism,  but  it  must  be  especially 
observed  that   this  only   holds   true   when  the   single  nerve  ganglion  has 
resulted,  as  it  were,  from  the  coalescence  of  two  or  more.     In  the  case  of  the 
Mollusca,  for  instance,  there  are  in  the  tjrpical  animal  three  pairs  of  ganglia, 
in  the  highest  and  lowest  Orders  only  one  ;    but  in  the  highest  Order  this  one 
results  from  the  union  of  the  three  pairs,  whilst  in  the  lowest  it  is  merely  a 
single  ganglion,  and  hence  essentially  distinct  from  the  former. 

It  will  be  best  to  describe  a  typical  animal  in  each  Sub-kingdom,  and 
then  point  out  the  principal  modifications  in  each ;  of  course  only  taking  such 
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points  as  are  generallj  applicable,  for  the  niimber  of  modifications  is 
innnmerable,  and  there  are  certain  gronps  whose  position  is  Tory  nrnoh 
disputed,  and  which  are  placed  in  different  Snb-kingdoms,  according  to  the 
opinions  of  different  Naturalists. 

The  Invertebrata  are  divided  into  fire  Sub-kingdoms,  the  Hollusca, 
Annulosa,  Echinodermata,  Ccelenterata,  and  Protozoa. 

As  types  of  these  we  may  take  the  Common  Snail,  the  Common  Cabbage 
Butterfly,  the  Common  Sea  Urchin,  the  Sea  Anemone,  and  the  .  Common 
Sponge. 

Mollusc  A,  the  Common  Garden  Snail.  The  animal  is  coTered  with  a 
smooth  soft  skin,  not  divisible  into  rings,  and  protected  by  a  hard  covering  in 
the  shape  of  a  shell.  It  may  be  divided  into  a  head,  a  body  proper, 
containing  the  viscera,  and  a  Foot.  The  head  is  furnished  with  two 
tentacles,  two  eyes  on  long  stalks,  a  pair  of  ganglia,  and  a  Proboscis,  short, 
and  capable  of  being  retracted.  There  are  also  ear-cavities,  containing  ear- 
bones,  or  "  otoliths ; "  and  a  "  tongue,"  consisting  of  a  long  Ribbon-shaped 
body,  capable  of  being  moved  backwards  and  forwards,  and  covered  with  rows 
of  teeth.  The  structure  of  this  tongue  is  most  useful  for  classification,  and  the 
number  of  teeth  in  some  species  is  astonishing.  "  The  tongue  of  the  Whelk  has 
100  rows  of  teeth ;  and  the  g^at  slug  has  160  rows,  with  180  in  each  row." 

The  body  proper  contains  a  gullet,  stomach  and  intestine,  a  heart,  a 
liver,  an  ovary,  and  a  pair  of  nerve  ganglia.  It  ia  protected  by  a  large 
expansion  of  the  skin,  called  the  Mantle ;  this  Mantle  secretes  the  material 
of  which  the  shell  is  made,  and  when  it  does  not  cover  the  shell  this  latter  is 
protected  by  a  skin,  or  epidermis,  as  in  the  case  of  the  Snail.  The  shell, 
being  fonned  of  lime,  would  be  very  liable  to  be  destroyed  by  acids,  and 
honcc  the  skin  is  absolutely  necessary  for  its  preservation.  The 
Mantle  also  forms  a  chamber  corresponding  to  a  lung,  connected  with  the 
open  air  by  a  tube,  or  Siphon.  In  the  case  of  water-breathing  Molluscs  this 
air-chamber  contains  the  gills,  and  hence  is  called  the  "  gill-chamber,"  even 
in  the  case  of  Land  Snails.  The  **  foot "  is  a  broad  muscular  disc,  on  which 
the  animal  moves  from  place  to  place,  and  is  furnished  with  a  pair  of  Nerve 
ganglia,  thus  making  three  pairs  of  Nerve  ganglia  altogether  in  the  animal. 

Annulosa,  the  Common  Cabbage  Butterfly.  This  passes  through  four 
stages,  that  of  the  egg,  caterpillar,  chrysalis,  and  perfect  state.  In  the 
Caterpillar  stage  it  consists  of  a  series  of  rings,  forming  a  long  narrow  body ; 
these  rings  are  said  to  be  "  morphologically"  similar,  and  in  fact  in  some  species 
each  ring  might  be  considered  an  exact  reproduction  of  any  other,  but  in  the 
case  of  our  Butterfly  they  are,  externally,  very  similar  to  one  another,  except  the 
head  and  those  that  have  some  appendages.  The  former  is  considered  to  consist 
of  modified  segments,  just  as  the  human  skull  is  considered  to  consiat  of 
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modified  yertefane,  and  as  regards  the  appendages  it  must  be  observed  that 
they  are  always  in  pairs. 

Internally  there  is  not  the  same  repetition,  for  the  digestive  apparatus 
runs  from  end  to  end,  and  the  heart  consists  of  a  vessel  along  the  back;  but 
the  nervous  system  consists  of  a  pair  of  ganglia  in  each  segmenij,  connected 
by  a  doable  chain  of  nerves,  so  that  there  is  a  distinct  repetition  in  this  case. 
So  also  as  regards  the  breathing  apparatus;  this  consists,  not  of  gills,  but  of 
"tracheas;"  these  are  tubes,  branching  out  in  all  directions,  and 
communicating  with  the  external  air  by  holes,  one  on  each  side  ip  most  of  the 
segments,  thus  making  another  point  of  similarity  between  the  segments. 
By  the  time  the  animal  has  reached  its  perfect  state  the  viscera  have  been 
modified  to  a  certain  extent,  and  more  especially  the  ganglia,  which  have 
been  much  reduced  in  number  by  the  union  of  contiguous  ones. 

From  the  structure  of  the  Caterpillar,  which  m|iy  be  taken  as  that  of 
the  Annulosa,  it  is  evident  that  this  Sub-kingdom  is  lower  than  MoUusca. 

In  the  EcHiNODERMATA,  of  which  the  Sea  Urohin  has  been  selected  as  the 
type,  the  digestive  apparatus  is  very  much  simplified,  being  merely  a  bag  open 
at  each  end,  and  in  some  species  not  even  that ;  the  nervous  system  consists  of 
a  ring  round  the  gullet,  from  which  five  branches  proceed  to  the  five 
divisions  into  which  the  animal  may  be  considered  to  be  divided.  There  is 
no  distinct  heart;  and  progression  is  mainly  carried  on  by  means  of  a 
"water-system."  These  are  tubes  terminated  by  suckers,  into  which  the 
animal  can  force  water  and  thus  convert  them  into  organs  of  locomotion. 

The  parts  of  the  body  are  arranged  round  the  mouth,  and  are  said  to  be 
"  rayed ; "  being  disposed  like  a  star.  The  animal  is  protected  by  a  covering 
of  plates  of  carbonate  of  lime,  but  not  like  that  of  the  Mollusca,  for  outside 
this  "  test,"  as  it  is  called,  is  a  thin  layer  of  the  body  substance,  so  that  the 
animal  cannot  really  be  considered  to  be  protected  by  its  test. 

The  CosLENTSBATA,  of  which  the  Sea  Anemone  is  a  good  example,  have 
a  still  more  simple  organisation :  the  digestive  organ  may  be  compared  to  a 
tube  inside  the  body  cavity;  there  are  no  distinct  nerves  or  heart  or 
breathing  apparatus ;  in  fact  it  may  be  considered  to  be  merely  one  tube 
inside  another  with  a  fringe  of  tentacles  round  the  mouth. 

Finally  the  Fbotozoa,  as  represented  by  the  Sponge,  are  structureless 
animals,  without  stomach,  heart,  or  nerves;  for  a  long  time  the  Sponge 
animal  was  considered  to  be  merely  a  film  of  gelatinous  matter  spread  over 
the  supporting  framework  (commonly  known  as  the  sponge  of  Commerce). 
The  surface  of  the  sponge  is  pierced  with  holes  of  two  sizes ;  through  the 
smaller  of  these  holes  water  is  continually  entering  and  then  rushing  out  in 
a  stream  through  the  larger  ones ;  this  current  is  kept  up  by  a  number  of 
chambers  just  beneath  the  superficial  layer  of  *' sponge-flesh,"  Uned  with 
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jnunerouB  hairs  or  "  cilia/'  attached  to  "  Barooida  "  of  rather  a  complicated 
stractnre,  and  which  thns  raise  the  sponge  much  higher  in  the  scale  of 
animal  life  than  it  formerly  held,  low  as  it  is  eren  now. 


MOLLUSCA. 
It  may  seem  strange  at  first  sight  that  the  Gnttle-fish  should  be 
classed  with  the  Snail;  but  they  are  really  yery  closely  related.  The 
Snail  is  similar  to  the  Slug,  which  apparently  has  no  shell,  but  if  the 
mantle  below  the  smooth  part  on  the  back  be  examined,  a  small  oval 
shell  will  be  detected.  Imagine  now  a  Slug  to  have  its  mantle  entirely 
surrounding  it  and  the  foot  to  be  more  expanded  and  split  up  into  portions  to 
orm  the  arms  and  a  Cuttle  is  practically  made.  The  main  differences  are 
that  the  eyes  are  very  highly  developed  and  very  large,  and  that,  being  an 
aquatic  animal,  it  has  g^^^ls.  The  same  "  shell  "  which  can  be  found  in  a  Slug 
is  also  represented  in  the  Cuttle,  only  more  bone-like.  In  some  species  this 
is  homy,  instead  of  bony,  and  in  one  case  this  is  a  tube  coiled  round  into  a 
flat  spiral,  like  a  wateh  spring,  the  tube  being  divided  by  numerous  cross 
partitions.  In  some  fossil  species,  called  Belemnitos,  this  shell  was  straight 
and  protected  by  a  homy  guard,  and  as  a  rule  this  guard  is  the  only 
remaining  part  of  the  fossil,  called  the  Belemnite.  The  chambered  part  is 
called  the  Fhragmacone.  The  animal  breathes  by  means  of  gills  in  the  giU- 
chamber,  formed  by  the  mantle ;  by  expanding  and  contracting  this  mantle 
water  is  admitted  to  the  gills  and  discharged  through  a  siphon,  very  visible 
in  the  models.  When  the  animal  performs  this  "breathing"  very  rapidly, 
it  goes  backwards  in  the  same  manner  as  a  rocket  when  fired,  and  can  then 
go  through  the  water  at  a  great  rate ;  but  it  can  also  go  forwards  by  flapping 
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its  fins,  or  projections  of  the  mantle,  on  each  side ;  it  can  also  go  along  head 
downwards  at  the  bottom  of  the  water  by  means  of  the  suckers  attached  to 
its  arms,  and  from  this  fact  the  class  is  called  Cephalopoda,  or  Head-footed. 
The  mouth  is  furnished  with  a  pair  of  jaws  like  the  beak  of  a  parrot,  and  also 
a  long  tongue,  partly  clothed  with  teeth,  as  in  the  Snail,  but  also  with  the 
means  (probably)  of  tasting. 

Besides  the  internal  shell  the  animal  has  also  an  "  ink  bag,"  from  which  it 
can  discharge  an  inky  fluid  and  thus  escape  from  its  enemies.  This  has  been 
found  in  a  fossil  stote.  Cuttles  lay  eggs ;  a  full-grown  specimen  will  lay 
from  fifty  to  sixty  thousand,  in  bunches,  each  attached  to  a  separate  thread, 
like  a  bunch  of  grapes.  The  female  guards  these  eggs  with  great  solicitude 
for  no  less  than  fifty  days,  and  the  young,  when  first  hatehed,  are  like  fleas  in 
Bize  and  also  in  colour  if  disturbed! 
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Cephalopoda  are  divided  into  two  very  distinct  Orders,  according  to  the 
number  of  the  gills ;  the  Tetrdbrcmchiata,  with  four  gills  in*  two  pairs ;  and  the 
Dihranchiata,  with  two  gills. 

Of  the  former  there  is  only  one  living  representative,  the  Pearly  Nantilns. 
It  has  nnmerons  arms  without  suckers  and  an  external  shell,  and  having  this' 
protection  it  has  no  ink-bag.  The  cmimal  has  been  very  rarely  seen.  The 
shell  is  very  peculiar,  being  divided  into  partitions  like  the  Phragmacone 
before  described ;  but  besides  the  partitions  each  chamber  is  connected  by  a 
"  siphuncle,"  a  canal  running  through  the  centre  of  each  partition  but  not 
communicating  with  the  chamber ;  its  use  is  quite  unknown.  The  animal 
lives  in  the  last  and  largest  chamber,  and  is  fastened  to  the  shell  as  an 
ordinary  Mollusc. 

The  Dtbrcmchiaia  are  divided  into  two  divisions,  the  Octopoda  with 
eight  arms ;  and  the  Deca^poda,  with  ten. 

The  Decapodu  have  two  of  the  ten  arms  much  longer  than  the  rest, 
expanded  at  the  extremity  and  capable  of  being  retracted.  There  are  also 
lateral  fins,  formed  of  expansions  of  the  mantle. 

The  three  principal  families  are  the  TeuthidoSf  with  a  homy  shell,  like  a 
pen  in  shape ;  the  Sepiculas,  with  a  light  **  bone  "  of  a  spongy  texture,  and 
which  is  generally  known  by  the  name  of  Cuttle-bone  or  Sepiostaire ;  and  the 
SpindicUe,  with  the  phragmacone  as  described  above,  something  like  the 
shell  of  the  Nautilus.  Though  the  shells  occur  in  enormous  quantities  in  certain 
places,  a  single  perfect  animal  has  only  hitherto  been  obtained. 

To  these  may  be  added  the  fossil  family  of  the  Ammonitid(B.  In  many 
respects  these  resembled  the  Nautilus,  only  the  siphuncle,  instead  of  being 
in  the  centre,  ran  round  the  outer  edge  of  the  shell;  and  the  partitions 
between  the  chambers  were  very  complex,  instead  of  being  simple  or 
slightly  lobed  on  the  edge.  The  two  families  are  also  similar  in  having 
numerous  sub-families,  founded  on  the  convolutions  of  the  shell ;  some  being 
quite  straight,  others  merely  bent,  others  spiral. 

Of  the  TeuthicUB  the  Common  Squid  (Loligo  wUgaris)  is  the  most 
abundant.  It  is  met  with  in  shoals  around  the  Cornish  coast,  where  the 
fishermen  call  them  the  Pen-and-ink  fish  from  the  readiness  with  which 
they  discharge  the  contents  of  their  ink  bag  when  alarmed,  and  from  having 
a  delicate  internal  shell  like  a  pen,  from  which  circumstance  it  is  also  called 
the  Calamary,  several  of  which  may  be  found  packed  together  in  old 
individuals. 

The  spawn  consists  of  dozens  of  semi-transparent,  gelatinous,  slender, 
cylindrical  sheaths,  about  four  or  five  inches  long,  each  containing  many  ova 
embedded  in  it,  and  all  springing  from  one  common  centre*,  and  resembling  a 
mop  without  a  handle.    As  many  as  42,000  perfect  young  Squids  have  been 
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oounted  in  one  of  these  Sea-mops,  which  are  found  floating  about,  unattached 
to  anything. 

Squids  of  enormous  size  have  been  seen  and  captured,  or  rather  portions 
of  them  have  been  secured,  by  which  the  size  of  the  whole  animal  could  be 
calculated.  A  portion  in  the  Museum  of  St.  John's,  Newfoundland,  came 
from  an  animal  60  feet  long ;  and  another  was  estimated  to  weigh  upwards 
of  2,000  lbs. 

Of  the  SepiadcSf  the  Common  Cuttle  fish  (Sepia  ojSHeinalia)  is  seldom 
seen,  though  its  "  cuttle  bones  "  or  sepioslalres  are  common  enough.  It  is  a 
Tery  active  animal,  and  as  it  cannot  see  bohind  it,  it  cannot  live  long  in 
confinement,  as  it  knocks  itself  against  the  sides  of  the  tank,  and  the  skin 
gets  worn  through,  eicposing  the  edge  of  the  sepiostaire,  and  death  then 
ensues.  It  has  also  been  known  to  ground  itself  high  on  the  beach  in  one 
of  its  "headlong"  flights.  .The  eyes  are  very  peculiar,  the  crystalline  lens  is 
very  solid  and  almost  calcareous ;  it  consists  of  two  portions  which  can  be 
easily  separated  and  exhibits  internally  a  beautiful  play  of  colours.  In  some 
parts  of  Italy  these  are  used  for  necklaces,  and  the  ancient  Peruvians  also 
used  them  as  ornaments  and  for  putting  in  the  eyes  of  their  mummies. 

Of  the  Octopoda  there  are  two  Families ;  the  Argonauiidoe  and  the 
Octopodidce.  Of  the  former  there  are  only  four  living  representatives.  The 
Paper  Nautilus  {Argonauta  Argo)  and  the  Octopus  {Octopus  tubercvlatus)  are  the 
best  known  examples,  and  of  the  latter  there  are  between  40  and  50  species. 
The  Paper  Nautilus  has  two  of  its  arms  curiously  lobed,  or  furnished 
with  membranous  expansions,  which  were  formerly  imagined  to  be  used  as 
sails,  old  drawings  representing  the  animal  sailing  about  with  these  two  arms 
lifted  up  as  if  catching  the  breeze.  This  is  now  proved  to  be  an  utter 
mistake ;  the  two  "  sails  "  are  spread  over  a  very  delicate  shell,  which  has 
been  secreted  from  them  and  which  is  thereby  protected  by  them ;  but  what 
is  quite  unique  about  this  shell  is  that  it  is  perfectly  distinct  from  the  animal, 
there  being  no  organic  connection  between  the  body  and  the  shell;  the 
animal  merely  rests  in  the  shell  using  the  central  upper  part  as  a  receptacle 
for  the  eggs.  It  either  swims  backwards  by  ejecting  water  from  its  funnel, 
like  other  Cuttle-fishes,  or  creeps  along,  head  downwards,  at  the  bottom  of 
the  sea.  The  female  alone  secretes  a  shell ;  the  male,  which  is  much 
smaller,  is  naked  and  looks  like  a  little  Octopus  with  short  pointed  arms. 
The  third  arm  on  the  left  side  is  specially  modified  and  is  said  to  be 
"  hectocotylised,"  being  iu  some  instances  entirely  detached,  thus  forming 
as  it  were  a  distinct  organism  with  independent  powers  of  locomotion  of  its 
own.  The  '' hectoootylus "  of  the  Argonaut 'resembles  a  little  worm  with 
two  rows  of  suckers  along  its  length,  a  long  thread-like  appendage  at  one 
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.   end  and  a  small  swelling  at  the  other.    It  is  in  fact  only  an  arm  irregularly 
metamorphosed  and  spontaneoasly  detached. 

The  Ootopods,  or  Ponlpes,  are  not  uncommon,  but  difficult  to  catch,  as 
they  can  force  themselves  into  very  narrow  crevices,  from  which  it  requires 
g^at  force  to  remove  them,  and  also  because  they  can  vary  their  tints 
according  to  tho  nature  of  the  ground  over  which  they  pass,  as  well  as 
being  able  to  disoolour  the  water  with  a  dark  chestnut-brown  ink.  The 
internal  shell  is  very  rudimentary. and  the  arms  are  alike,  bat  unequal  in 
length,  and  are  united  at  their  base  by  a  broad  web.  It  has  also  the  power 
of  reproducing  lost  tentacles. 

Gastebopoda.      a    typical    Gasteropod,    the  Garden  SnaQ,  has  been  ' 
already    described;     but    it    will    be  necessary    to    say   a  few  words  on 
Gasteropoda  in  general 

The  Respiratory  apparatus  is  naturally  of  two  kinds,  according  as  the 
animal  breathes  air  or  water.  For  those  which  breathe  air,  a  fold  of  the 
mantle  forms  a  lung  chamber,  but  in  the  case  of  those  which  live  in  water 
there  are  three  modifications :  (1)  The  blood  may  be  exposed  to  the  water 
in  the  thin  walls  of  the  mantle  cavity  as  in  the  first  case ;  or  (2)  The 
respiratory  organs  may  be  in  the  form  of  tofts  on  the  back  and  sides  of  the 
animal ;  or  (3)  There  may  be  gills  in  a  gill  chamber.  There  are  also 
generally  two  Siphons  for  the  access  and  egress  of  the  water. 

The  shell  is  generally  in  one  piece,  and  is  strictly  a  cone,  in  its  simplest 
form  like  that  of  the  Limpet  (Patella)  ;  or  it  may  be  elongated  so  as  to  form 
a  tube,  as  in  Dentalium ;  or  it  may  be  coUed  into  a  spiral.  In  some  few 
cases  the  coils  are  not  in  contact,  as  in  Vei^metuJty  but  more  generally  they 
are  amalgamated  together ;  tho  coils  may  lie  in  the  same  plane,  as  in 
Planorhis ;  or  may  form  a  true  spiral,  and  according  to  the  shape  may  be 
"  turreted,"  "  trochoid,"  "  turbinated,"  and  so  on.  The  last  and  largest 
whorl  is  called  the  "  body-whorl,"  the  other  whorls  together  make  up  the 
"spire;"  the  grooves  formed  by  the  junction  of  the  whorls  are  called 
"  sutures ;  "  and  the  axis  round  which  the  whorls  are  coiled  the  "  columella."  A 
Gasteropod  which  feeds  on  vegetable  food  has  the  aperture  generally  round, 
but  when  on  animal  food,  it  is  notched  or  produced  into  a  canal. 

In  some  species,  the  shell  is  "  multivalve,"  being  composed  of  eight 
transverse  plates,  embedded  in  the  mantle,  or  there  may  be  two  *'  accessory 
valves." 

As  regards  the  classification  of  the  Gasteropoda,  the  main  divisions 
seem  to  be  pretty  nearly  fixed,  but  the  order  in  which  they  come  varies 
according  to  each  Author.  According  to  Nicholson,  there  are  two  sub-classes 
(1)  Sranehiataj  those  with  giUs  or  branchim,  and  (2)  PulmoTiataf  those 
breathing  by  longs. 
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Branohiataf  are  diWded  acoordiog  to  fche  position  of  the  gillB,  into  three 
Orders,  with  a  amall  extra  Order  for  the  Genus  Dentalimn. 

Pulmonata  are  divided  into  two  Orders,  according  as  they  have  an 
"opercnlum"  or  not.  This  operonlam  is  a  disc  of  homy  or  calcareons 
matter,  secreted  by  the  foot,  for  the  purpose  bf  covering  the  month  of  the 
shell  when  the  animal  has  withdrawn  inside  it.  As  Professor  Nicholson  has 
been  followed  hitherto,  and  as  he  has  founded  his  arrangement  according  to  the 
most  recent  discoveries,  his  system  will  be  here  adopted,  though  in  the 
Collections  the  Specimens  have  been  placed  according  to  Woodward,  as  that 
book  must  be  used  for  the  study  of  the  species. 

The  Ptdmonata  are  generally  Land  or  Fresh- water-shells,  and  consequently 
have  the  shell  very  much  thinner  and  more  delicate  than  Sea-shells.  The 
Slugs  (Limax)  have  little  or  no  shell,  and,  when  present,  it  is  generally  inside 
the  mantle,  and  merely  serves  as  a  protection  to  the  breathing  apparatus.  Of 
the  Land  Snails,  the  genus  Helix  (containing  the  common  Grarden  Snail)  is  the 
most  important.  They  are  found  in  all  parts  of  the  World,  and  over  1600  species 
have  been  described.  The  most  interesting  is  the  Roman  Snail  {H.  Pomatia), 
highly  prized  as  food  by  the  Homans,  who  introduced  it  into  England ;  it  is 
still  found  in  the  neighbourhood  of  old  Roman  Stations  and  Villas;  and 
occurs  in  a  Wood  at  Ramsbury. 

Of  the  Braiichtata,  the  Orders  are  (1)  Nucleohranchiata  so  called  because 
the  respiratory  and  digestive  organs  form  a  sort  of  Nucleus  on  the  posterior 
part  of  the  back :  (2)  the  OpiMohranchiataf  with  the  gills  more  or  less 
completely  exposed  towards  the  rear  of  the  body;  (3)  Prosobranchiata 
with  the  branchia)  situated  in  advance  of  the  heart ;  and  (4)  Scaphopoda 
including  the  genus  Dentalium,  with  its  pointed  foot  like  a  boat. 

Of  the  Nudeohranchiata  the  Carinaria  is  a  long  animal  with  a  small 
shell  on  one  side  corresponding  to  a  fin  on  the  other ;  being  free-swimming 
animals  they  move  about  by  movements  of  the  tail  or  fin  ;  to  the  fin  is 
attached  a  small  sucker  by  which  it  is  able  to  fasten  itself  to  seaweed. 
Small  as  the  shell  is,  the  animal  is  as  much  as  four  or  five  inches  long. 
Of  the  Opisthohranchiata  we  have  very  few  representatives. 
The  ProBohraiichiata  include  the  majority  of  the  Gasteropoda,  and  are 
divided  into  four  Sections,  two,  the  Siphonostoniata  and  Holo8tomata, 
according  as  the  aperture  of  the  shell  is  notched  or  prodaced  into  a  canal, 
or  is  simply  romided.  It  will  be  remembered  that  these  points  indicato 
generally  the  nature  of  the  food.  The  other  two  have  been  lately  formed  for 
the  Chitons,  with  their  multivalve  shells,  and  the  Limpets, 

The  Chitons  have  no  eyes  or  tentacles,  but  can  move  about  on  their 
broad  foot  or  disc,  and  when  removed  from  the  rock,  can  roll  up  like  an 
Armadillo. 
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The  Limpets  never  move  far  from  one  spot  and  always  retnm  to  it  after 
feeding ;  firmly  as  they  can  adhere  to  the  rock,  the  Oyster-catcher,  which 
lives  npon  this  animal  and  not  on  the  Oyster,  displays  wonderful  adroitness 
in  undermining  the  shell  and  securing  the  animal. 

The  two  next  Families  are  very  similar,  externally,  to  the  Limpet,  but  the 
Bonnet-Limpet  (Capidus)  has  the  apex  of  the  shell  divided  by  a  shelly 
partition  to  which  the  muscles  arc  attached,  and  the  Cnp-and-saucer- Limpet 
has  a  half  cup-shaped  process  attached  to  its  apex ;  the  Phorus  or  Carrier, 
belonging  to  this  Family,  is  peculiar  for  fastening  fragments  of  shell  to  the 
outside  of  its  own.  In  the  Key-hole  Limpet  (Fissurella)  there  is  a  notch  in 
the  front  margin  of  the  shell,  or  else  a  perforation  at  the  top,  through  which 
the  siphon  passess. 

In  the  next  Family,  Halioiia^  or  Venus'  Ear,  the  excurrent  siphon  is 
accommodated  by  a  hole  near  the  lip  of  the  shell,  and  this  is  repeated,  so 
that  there  is  a  series  of  holes  along  the  shell ;  this  seems  to  be  a  repetition  of 
the  structure  in  Fissurella. 

The  remaining  Families  in  this  division  (Halostomata)  are  most  readily 
known  by  their  forms,  which  are  very  characteristic ;  the  Neritas  dissolve 
the  interior  of  their  shells  to  obtain  more  room  for  their  soft  bodies ;  the 
TurritellaSj  on  the  other  hand,  partition  off  the  top  of  their  shell ;  and  the 
Genus  Vermetus,  or  Worm-shell,  though  regularly  spiral  when  young,  gets 
.very  irregular  in  its  old  age,  and  continually  partitions  off  the  unused  portion 
of  its  shell. 

The  other  Section  {Siphonoatomata)  contains  some  very  large  families. 
The  CyprceaSf  or  Cowries,  when  young,  have  cylindrical  shells,  as  they  grow 
older  they  are  more  like  those  of  an  Olive,  they  then  thicken  the  outer  lip  of 
the  shell  and  ultimately  place  a  series  of  teeth  on  each  side  of  the  mouth,  at 
the  same  time  making  the  last  whorl  very  large,  so  as  to  cover  (wholly  or 
partially)  the  other  whorls  and  remove  all  trace  of  the  axis  of  the  shell,  so 
that  finally  its  shape  is  very  different  from  what  it  was  at  first.  The 
shell  is  beautifully  smooth  and  polished,  from  being  covered  by  the  largely 
expanded  side  lobes  of  the  mantle,  so  that  its  beauty  is  not  seen  till  the 
animal  has  been  removed.  There  are  no  less  than  150  species  of  Cowry,  the 
most  important  being  the  Money  Cowry,  tons  of  which  are  imported  from  the 
Pacific  and  Eastern  seas  into  England  and  then  exported  to  the  West  Coast 
of  Africa,  to  serve  as  money. 

Another  large  and  important  Family  is  that  of  the  ConidcVf  or  Cones. 
When  alive  the  shells  are  covered  with  a  dull  yellowish  brown  epidermis,  and 
it  is  only  when  they  are  properly  cleaned  that  the  beautiful  colours  appear. 
There  are  about  800  species,  some  of  them  very  costly  j  the  Conns  Cede- 
nnlli  is  extremely  rare  in  fine  condition,  no  less  than  £1G  having  been  given 
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for  a  pingic  specimen.    Another  genns  in  the  same  Family,  PUurotoma,  has 
oyer  500  species  in  it. 

Of  the  pucciyiidcp.  the  Olives  are  an  important  genns,  over  117  species 
having  been  described ;  beaatif ul  as  thej  are,  the  shell  is  covered  during  life 
by  the  mantle,  and  is  almost  sunk  in  the  large  foot,  so  that  its  beauty  is  not 
seen  till  it  is  properly  cleaned.  The  Purpura  LapilluSf  the  only  species  of 
tho  Genus  found  in  England,  is  abundant  in  some  places,  and  was  formerly 
taken  in  great  numbers  for  a  peculiar  blue  dye,  but  its  numbers  have  been  so 
diminished  that  they  are  no  longer  taken  for  that  purpose.  They  are  very 
destructive  to  mussel-beds,  but  it  also  devours  Winkles,  Limpets  and 
Trochi ;  after  gorging  himself  he  lies  for  weeks  without  attempting  to  get  a 
fresh  supply  of  food.  The  Mag  Hue  is  another  interesting  animal:  when 
young  the  shell  is  like  an  ordinary  spiral  shell,  but  as  it  grows  older  it 
burrows  into  Coral,  forming  a  long  tube  as  it  g^s  along,  eating  up  the  Coral 
animals  and  depositing  tho  lime  obtained  from  the  coral  structure  at  the 
fiirther  end  of  the  tube,  which  thus  gets  continually  filled  up  as  it  increaoes 
in  length  ;  it  always  remains  concealed  till  the  mass  of  the  Coral  is  cut  open, 
exposing  tho  tortuous  and  solid,  but  once  tubular  shell.  The  Buccinum,  or 
Wlielk,  is  often  consumed  as  an  article  of  food ;  it  is  carnivorous,  living  upon 
Bivalves,  especially  those  which  live  buried  in  mud.  To  enable  the  animal  to 
breathe  whilst  burrowing  for  its  food,  its  spihons  are  very  long;  the  nidal 
capsules  of  the  Whelk  have  about  six  young  in  each. 

Of  the  MuricidcPj  the  Genus  Ificreo;  is  noted  for  containing  the  animals  from 
which  the  Tyrian  dye  was  obtained.  Most  of  the  species  have  three  rows  of 
spines,  of  which  the  Venus'  Comb  (Murex  temtapiTia)  is  a  very  good 
example,  but  the  Murices  generally  are  very  handsome  shells  for  this  reason. 
Finally,  the  Family  of  the  Stromhidw  have  usually  a  wide  expanded  lip, 
and  are  often  covered  with  spines ;  some  attain  a  large  size,  and  enormous 
quantities  are  brought  from  the  Bahamas  for  the  purpose  of  making  Cameos 
and  for  the  Porcelain  Works. 

The  Pteropoda  form  a  small  Class  of  animals,  living  in  the  open  sea  and 
aro  met  with  in  conntless  thousands  in  all  parts  of  the  ocean  j  they  form  a 
large  part  of  tho  food  of  the  Whale,  and  of  many  Sea  Birds.  They  bear  a 
considerable  resemblance  to  young  Gas icro pods,  only  of  much  simpler 
structure,  and  therefore  have  generally  been  placed  below  that  class. 
They  derive  their  name  from  two  expansions  of  the  foot,  one  on  each  side  of  the 
neck,  by  the  flapping  of  which  they  are  able  to  move  through  the  water. 
They  are  divided  into  two  Orders,  the  Thecosomata,  possessing  an  external 
shell  and  an  indistinct  head,  and  the  Oymnosomata  without  a  shell,  but  with  a 
distinct  head  and  fins  attached  to  the  neck.       Models   of  the  Cymhvlia, 
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belonging  to  the  first,  and  of  the  C/to,  belonging  to  the  second  Order,  are 
exhibited. 

The  next  Class  of  Hollusca  consists  of  those  animals  which  have  no 
distinct  head  or  lingual  ribbon,  but  are  protected  by  a  blTalve  shell,  and  haye 
one  or  two  gills  on  each  side,  and  hence  called  Lahellibranchiata. 

Each  shell  may  be  considered  as  a  hollow  cone,  with  the  apex  turned  to 
one  side,  so  that  more  of  the- shell  is  on  one  side  of  the  apex  than  the  other. 
This  apex  is  called  the  beak  or  UmhOf  and  is  almost  always  tamed  towards 
the  month  of  the  animal,  and  the  side  of  the  sbell  on  which  they  are  situated 
is  the  dorsal  side,  the  opposite  side,  where  the  shells  open,  being  called  the 
ventral  side  Or  hose.  The  two  valves  are  generally  similar,  though  in  the 
oyster  and  some  others,  which  habitually  lie  on  one  side,  one  valve  is  deeper 
than  the  other,  the  deeper  side  being  that  on  which  the  animal  lies. 

The  two  valves  are  united  by  teeth,  which  interlock  with  one  another 
and  form  very  important  points  for  classification.  Outside  the  shell  and  be- 
hind the  "  beaks  "  is  a  ligament  stretched  from  one  side  to  the  other,  and  so 
arranged  that  when  the  valves  are  closed  the  ligament  is  on  the  stretch. 
Inside  are  either  one  or  two  muscles,  attached  at  each  end  to  the  two  valves, 
by  the  contraction  of  which  the  animal  can  close  it  shell,  so  that  to  open  it,  it 
is  only  necessary  to  relax  the  "  adductor  "  muscles,  as  they  are  called,  and  the 
ligament  outside  contracts  and  separates  the  valves.  The  body  is  always 
enclosed  in  the  mantle,  from  which  the  shells  are  secreted. 

The  gills  are  in  the  form  of  plates  composed  of  tubular  rods  and  covered 
with  "  cilia,"  minute  hairs,  which  by  continually  vibrating  cause  a  current  of 
water  to  flow  over  them.  Sometimes  the  lobes  of  the  mantle  are  closed  in 
front,  so  as  to  form  a  g^ll-chamber,  and  then  the  animal  has  two  tubes  or 
siphons,  sometimes  of  considerable  length,  for  the  entry  and  exit  of  the  water 
These  siphons  are  especially  oharacteristio  of  those  LameUibranchiata  which 
spend  their  existence  in  the  sand  or  mnd.  They  buiy  themselves  by  means 
of  a  large  muscular  foot,  which  they  protrude  and  force  downwards  and  then 
by  contracting  it  drag  their  body  dovm  into  the  mud.  The  most  important  of 
the  Bivalves  is  the  Oyster  {Ostrea  edulis).  The  animal  takes  about  five 
years  to  come  to  perfection  for  the  Table,  and  the  yoimg,  or  "  spat,"  is  pro- 
vided with  cilia  by  which  it  is  able  to  move  about  till  it  meets  with  a  suitable 
spot  for  permanently  fixing  itself.  A  single  Oyster  will  send  out  as  many 
us  from  276,000  to  829,000  young,  but  as  may  bo  supposed  enormous 
quantities  perish.  The  greatest  enemies  to  the  Oyster  are  the  Star-fish  (to 
be  described  hereafter),  the  Dog-Welk  (Naasa),  which  bores  a  hole  through 
the  shell  to  get  at  the  animal  inside,  and  cold,  which  is  particularly  fatal  to 
them. 
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The  Anomiaj  allied  to  the  Oyster,  baa  a  notch  or  hole  in  the  right 
valve  for  a  plug  by  which  it  is  able  to  attach  itself  to  objects.     The  Placuna 
or  Chinese  Window-shell,  is  used  for  windoi^S)  being  translucent ;  those  from 
Lake  Tamblegam,  near  Trincomalee,  are  especially  beautiful  and  so  plentiful 
that  18,000,000  were  taken  in  3  years.     The  Pectens,  or  Scallops,  are  generally 
brightly  coloured,    and  when  young  swim  about  rery  freely  by  rapidly 
opening  and  closing  their  valves ;  when  old  they  are  sedentary.  The  SptmdyluSf 
or  Thorny  Oyster,  is  a  very  beautiful  shell,  but  its  beauty  can  only  be  pro- 
perly seen  when  it  has  been  carefully  cleaned.     Of  the  AviculoPf  or  Wing 
shells,  the  Meleagrina  is  used  for  its  Mother-of-Pearl,  and  is  often  called  the 
Pearl  Oyster.     As  much  as  150  tons  are  imported  into  Liverpool  annually  for 
the  Mother-of-pearl,  used  for  inlaying.     The  pearls  used  in  Jewellery  are 
obtained  mainly  from  the  Persian  Gulf  and  Ceylon ;  they  are  caused  by  grains 
of  sand  or  other  impurities  getting  inside  the  shell  and  causing  irritation  to  the 
animal,  when  it  deposits  layers  of  '^  Nacre  "  over  it,  forming  a  projection  in  the 
interior,   generally  more  brilliant  than  the  rest  of  the  shell.    Completely 
spherical  pearls  can  only  be  found  loose  in  the  muscles  and  other  soft  parts 
of  the  animal.     The  Chinese  often  insert  foreign  bodies  inside  the  shell  and 
thus  produce  pearls  of  particular  shapes. 

Of  the  Mytilidaey  the  Common  Edible  Mussel  (Mytilus  edidis) — forms  an 
important  article  of  food  in  some  places  ;  it  is  destructive  to  Oyster  beds,  if 
it  happens  to  settle  down  in  them,  as  it  throws  out  a  number  of  fine  threads  to 
secure  its  position,  and  this  causes  an  obstruction  to  the  water  flowing  over  it 
which  thereby  makes  a  miniature  sandbank,  sufficient  to  bury  the  neighbonr- 
iug  oysters  and  thus  kill  them.  These  threads,  which  are  very  strong,  are 
called  the  Byssus,  and  though  detrimental  (indirectly)  to  Oyster  beds,  are 
extremely  useful  in  another  way,  for  the  strength  of  the  thread  is  such  that 
they  are  thrown  down  in  boat-loads  on  newly  made  Sea  embankments,  to 
serve  as  a  means  of  binding  the  stones  together  and  thus  make  the  Wall  more 
secure.  The  LithodomuSf  or  Date  shell,  bores  into  Coral  and  Limestone  Eocka. 
Of  the  OastrochoBTiidcef  the  Saxicava  bores  into  the  rocks,  and  a  specimen 
of  rock  so  bored  is  exhibited ;  but  the  Aspergillum,  or  Watering-pot  Shell,  is 
more  interesting  ;  "in  certain  boring  and  burrowing  bivalves,  the  shell  does 
not  increase  with  age,  but  the  siphons  secrete  a  shelly  tube  in  which  the  soft 
parts  of  the  animal  are  encased,  and  the  minute  valves  of  the  young  Mollusc 
are  seen  embedded  in  the  wall."  In  the  specimens  exhibited  the  small 
bivalve  shell  may  been  seen  at  one  end,  and  at  the  other  a  series  of  "  frills." 
Of  the  Pholadida'  the  Pholas  is  furnished  with  some  extra  valves  for  the  pro- 
tection of  the  hinge ;  it  burrows  into  rocks,  and  the  delicate  white  shell  with 
its  rasp-like  projections  seems  an  insufficient  means  for  such  a  purpose,  but 
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it  has  been  pointed  oat  that  the  foot  may  serve  as  a  more  important  instru- 
ment than  the  shell.  Lastly  the  Teredo  is  perhaps  the  most  destmctiye 
animal  of  the  lot.  The  shell  is  small  but  the  animal  itself  is  ordinarily  a  foot 
long,  though  specimens  have  been  seen  as  mnoh  as  two  and  a  half  feet  long. 
It  lines  its  barrow  with  shelly  matter  and  can  destroy  any  wood  however  hard 
in  a  wonderfully  short  time. 

We  now  come  to  a  group  of  three  Classes,  the  Brachiopoda,  the  Tukicata 
and  the  Polyzoa,  which  are  placed  among  the  Mollusca,  but  form  a  separate 
Division,  under  the  name  of  Molluscoida  ;  but  there  are  great  differences  of 
opinion  as  to  where  they  ought  to  be  placed.  They  are  placed  here  only 
provisionally ;  as  when  their  development  is  more  exactly  understood,  it  is 
probable  than  one  at  least  may  be  placed  in  the  neighbourhood  of  the 
Annelida. 

The  first  of  these  Glasses,  the  Bbachiofoda,  or  Lamp-shells,  bear  some 
resemblance  to  the  Lamellibranchiata,  from  being  protected  by  a  bivalve 
shell,  but  this  resemblance  is  only  superficial,  as  the  organisation  is  much 
inferior.  The  two  valves  are  not  right  and  left,  as  in  Lamellibranchiata,  but 
dorsal  and  ventral,  one  is  always  smaller  than  the  other  and  they  are  kept 
together  by  an  apparatus  of  teeth  or  merely  by  muscular  action  alone.  The 
ventral  valve  is  usually  the  largest  and  is  furnished  with  a  beaJc,  often 
perforated  by  a  hole  for  the  transmission  of  a  muscular  "  peduncle,"  whereby 
the  shell  is  attached  to  some  foreign  object.  In  the  Lingidaf  this  peduncle 
simply  passes  between  the  valves  and  there  is  no  hole.  The  digestive 
organs  and  muscles  occupy  but  a  small  space  near  the  beak  of  the  shell, 
which  is  partitioned  off  by  a  membrane,  perforated  by  an  aperture  for  the 
mouth.  The  remainder  of  the  cavity  of  the  shell  is  almost  filled  by  two  long 
"  arms,"  whence  the  name  of  the  Class,  Arm-feet.  These  are  tubular 
prolongations  from  the  marg^  of  the  mouth,  usually  of  great  length,  closely 
coiled  up  and  fringed  on  one  side  with  Cirri,  or  ciliated  processes.  There 
are  two  Orders,  of  which  the  Terehratuloy  with  its  toothed  hinge,  and  the 
Lingtda,  without  a  hinge,  are  two  types. 

Tunicata  or  Ascidioida.  Externally,  a  simple  Ascidian  may  be  compared 
to  a  double-necked  jar  with  two  prominent  apertures.  There  are  two  coverings, 
an  outer  one,  leathery  or  cartilaginous,  corresponding  to  the  shell  of 
Braohiopoda,  and  an  inner  one  very  elastic,  composed  of  muscular  fibres, 
coiresponding  to  the  mantle,  and  united  to  the  outer  covering  at  the 
apertures.  There  is  some  difference  of  opinion  as  to  the  internal  structure, 
but  it  has  round  the  mouth  a  set  of  small  tentacles,  a  large  gill-chamber  (or 
what  apparently  corresponds  to  it ;  the  gills  are  not  present,  but  the  walls 
are  perforated  with  numerous  holes) ;  aguUet,  stomach,  and  intestine ;  and  a 
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second  chamberi  called  the  afrtitm,  commanicattng  with  the  external  water 
by  the  second  opening  mentioned  above.  There  is  also  a  single  nerve  ganglion  ; 
a  heart,  consisting  of  a  tube  open  at  both  ends  ;  and  generally  some  mdimen- 
tary  eyes ;  and  a  ear  capsule  containing  a  ear-bone  or  otolith.  This  Class 
is  interesting  from  the  larva ;  this  is  generally  shaped  like  a  Tadpole,  with 
a  peculiar  rod-shaped  body  in  the  tail,  and  has  been  considered  to  be  anolagous 
to  the  early  stage  of  the  Backbone  in  Yertebrata,  and  hence  that  Man  must 
look  on  this  larval,  imperfect,  Ascidian,  as  one  of  the  links  in  his  genealogy. 
This  however  has  been  greatly  disputed  and  has  certainly  not  been  yet 
scientifically  proved.  In  this  Class  too  we  first  meet  with  "compound" 
forms,  the  "  Zooids/'  as  the  individuals  are  called,  being  aggregated  into  a 
common  mass,  their  coverings  fused  together  but  each  perfectly  distinct, 
without  any  internal  union. 

PoLYZOA.  These  animals  bear  a  considerable  resemblance  (structu- 
rally) to  the  Tunicata,  having  the  double  covering  and  the  single 
nerve  ganglion,  but  diifering  (1)  in  having  a  much  more  simple  digestive 
apparatus,  merely  a  g^et,  stomach  and  intestine,  bent  np  into  the 
form  of  a  Y;  (2)  in  the  mouth  being  surrounded  by  feathery 
tentacles,  which  can  be  retracted  or  protruded  at  pleasure;  and  (3) 
in  the  animals  always  being  in  colonies,  the  original  repeating  itself  by 
"  gemmation  **  (i.e.,  by  sending  forth  "  buds,"  which  develop  into  exact 
facsimiles  of  the  original)  in  definite  directions,  all  organically  connected, 
but  each  Folyzoon  perfectly  distinct.  The  muscular  system  is  well 
developed,  the  most  important  muscles  being  those  for  drawing  in  the  upper 
part  of  the  animal  within  the  cell.  They  are  extremely  beautiful  animals, 
but  very  small,  living  attached  to  weeds  in  water.  Gemmation  progresses 
throughout  the  summer,  eggs  are  sent  forth,  'and  the  animal  (when  first 
hatched  from  the  egg)  swims  about  till  it  secures  a  suitable  spot,  when 
gemmation  begins.  But  there  is  also  another  form  of  increase.  At  certain 
seasons  of  the  year  curious  bodies,  like  lenses,  called  "  statoblasts,"  are 
developed  in  the  body  cavity  ;  they  consist  of  two  homy  discs,  strengthened 
by  a  ring  running  round  the  margin,  and  of  a  different  structure  from  that  of 
the  discs.  These  statoblasts  are  not  released  from  the  body  cavity  till  after 
the  death  of  the  parent,  but  when  placed  in  favourable  conditions  for 
development  the  two  discs  ojien,  and  a  young  Polyzoon,  already  in  an 
advanced  stage  of  development  and  in  all  respects  resembling  the  adnlt 
individual  in  whose  cell  the  statoblasts  were  produced,  comes  forth.  These 
statoblasts  are  enabled  to  float  near  the  surface  of  the  water  in  consequence 
of  the  oellfl  of  the  marginal  ring  being  filled  with  air.  Beautiful  drawings  of 
two  kinds  of  Polyioa  and  their  statoblasts  are  exhibited. 
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ANNULOSA. 

The  Annnlosa  form  a  most  extensive  Sab-Eingdomi  and  embrace  a 
g^at  yariety  of  animals.  It  is  divided  into  three  Divisions,  (1)  Scoleeida, 
animals  without  lateral  appendages;  (2)  Anarthropodaf  animals  with 
locomotive  appendages,  bnt  never  jointed  or  articulated  to  the  body^ 
consisting  merely  of  hairs  or  tnbercles ;  and  (3)  Arthropoda,  animals  with 
jointed  appendages  attached  to  the  body  by  proper  articnlatiohs. 

A  large  number  of  animals  in  this  Sub-Kingdom  breathe  by  what  are 
called  Trachew ;  these  are  tubes  ramifying  in  all  directions  throughout  the 
body,  and  communicating  with  the  external  air  by  apertures  in  each 
segment,  or  nearly  so.  In  order  to  keep  them  continually  open  for  the 
passage  of  the  air,  a  fine  spiral  thread  lines  them  throughout,  in  just  the 
same  manner  as  a  coil  of  wire  is  phtced  in  india-rubber  tubing  for  the 
purpose  of  allowing  an  uninterrupted  flow  of  gas  from  a  gas-pipe,  however 
much  the  tube  be  twisted  about.  The  openings  in  each  segment  are  called 
Spiracles,  and  if  an  insect  has  to  be  killed  by  suffocation,  these  spiracles  have 
to  be  stopped  up,  and  not  the  head  squeezed. 

There  are  four  main  Classes  of  A&thbopoda,  (1)  Crustacea,  these  breathe 
by  means  of  Gills,  have  two  pairs  of  Antennro,  more  than  8  pairs  of  legs, 
and  some  jointed  appendages  to  the  abdomen.  (2)  Arachniday  these  breathe 
by  means  of  trachea),  have  no  antennaa,  eight  legs,  and  no  jointed  appendages 
to  the  abdomen.  (3)  Myriapoda,  these  breathe  by  tracheae,  have  one  pair  of 
antennss  and  numerous  leg^.  (4)  Insectoj  these  breathe  by  ti-achesD,  have 
one  pair  of  antennso,  six  leg^,  and  generally  two  pairs  of  wings. 

These  characters  are  only  generally  applicable  to  the  animal  in  its  perfect 
state ;  in  almost  all  cases  the  lowest  forms  are  very  aberrant,  and  are 
placed  with  the  animals  to  which  they  are  most  nearly  allied. 

Insecta.  The  Wings  of  Insects  do  not  correspond  in  any  way  to  those  of 
a  bird ;  they  are  expansions  of  the  skin  of  the  body,  supported  by  slender 
but  firm  tubes,  known  as  "  nervures."  Each  nervure  consists  of  a  central 
trachea,  or  air  tube,  running  in  the  centre  of  a  larger  blood-tube,  so  that 
these  wings  not  only  act  as  organs  of  flight,  bnt  also  assist  in  the  process  of 
respiration.  The  modifications  of  the  wings  are  very  various.  Properly 
there  are  two  pairs,  but  in  Diptera  the  under  pair  is  replaced  by  two  small 
organs,  like  pins,  called  **  balancers;  "  in  Strepsiptera  the  upper  wmgs  are 
replaced  by  two  twisted  filaments ;  in  Coleoptera  (Beetles)  the  upper  wings 
are  converted  into  homy  covers,  called  '*  Elytra ; ".  in  Ilemiptera  the  portions 
nearest  the  body  are  homy,  the  outer  portions  being  membranous;  in 
Lepidoptera  the  wings  are  covered  with  scales,  giving  them  their  well-known 
beautiful  appearance. 
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The  Leg8y  in  the  perfect  insect,  are  always  six,  bat  in  the  larval  state 
there  are  generally  many  more,  or  there  may  be  none  at  all ;  when  there  are 
more,  the  first  six  legs  are  different  from  the  others,  which  are  only 
temporary  and  disappear  when  the  animal  reaches  its  perfect  state. 

The  Mouth  is  extremely  varied,  but  all  are  modifications  of  one  type.  If 
we  imagine  the  jaws  of  a  man  to  be  divided  into  two  by  a  division  in  front, 
whOst  the  two  pieces  worked  from  side  to  side  instead  of  np  and  down,  the 
upper  and  lower  lips  remaining  the  same,  we  shall  get  most  of  the  parts  of 
an  insect's  month ;  there  will  be  an  upper  lip,  a  pair  of  upper  jaws  (called 
mandihUa)  a  pair  of  lower  jaws  (called  maxiVUB)^  and  a  lower  lip ;  besides 
these  we  must  imagine  a  pair  of  organs,  called  "  palpi "  (supposed  to  be 
organs  of  touch)  attached  to  the  lower  jaws  and  a  pair  to  the  lower  lip,  and 
we  shall  then  have  all  the  essential  parts  of  the  mouth  by  the  modifications 
of  which  all  the  varied  structures  met  with  are  produced.  In  those  insects 
which  bite  their  food  and  have  what  is  called  a  masticatory  mouth,  the  upper 
jaws  (mandibles)  are  fully  developed,  the  lower  jaws  (maxilla?)  being  only 
rudimentary :  in  those  on  the  other  hand,  which  suck  their  food,  as  the 
Butterfly,  the  mandibles  arc  rudimentary,  and  the  maxillfc  are  enormously 
developed,  each  maxilla  has  an  air  tube  running  throughout  its  length,  and 
is  scooped  out  along  its  inner  surface,  so  that  when  the  two  maxillse  are 
joined  together,  which  is  done  by  means  of  a  series  of  hooks,  a  large  central 
tube  is  formed  through  which  the  insect  sucks  up  the  honey  from  the  flowers; 
this  ''proboscis"  is  therefore  essentially  distinct  from  the  trunk  of  the 
elephant.  In  some  insects  the  lower  lip  is  divided  into  two,  the  pait  furthest 
from  the  body  being  much  more  flexible  than  the  other,  and  this  part  is  often 
developed  into  a  kind  of  tongue,  as  in  Bees  ;  in  these  animals  the  upper  lip 
and  mandibles  are  well  developed  and  retain  their  usual  form,  whilst  the 
maxillsB  and  lower  lip  are  greatly  elongated,  the  former  forming  a  tubular 
trunk,  as  in  butterflies,  only  not  capable  of  being  rolled  up.  In  Hemiptera, 
the  mandibles  and  maxillo)  are  converted  into  four  lancet-shaped  needles, 
the  lower  lip  being  elongated  to  form  a  kind  of  sheath  to  protect  them. 

It  will  be  necessary  to  bear  in  mind  this  structure  of  the  mouth,  as  it  is 
singularly  modified  in  the  Crustacea  and  Arachnida. 

The  Classification  of  Insects  is  very  difficult,  as  there  are  no  particular 
features  universally  applicable  for  the  purpose :  the  most  convenient 
is  that  of  their  trnnsformations,  but  this  fails  in  some  cases.  Insects,  as  a 
rule,  pass  through  certain  transformations,  or  metamorphoses,  ere  coming 
to  the  perfect  state.  Those  which  do  not  pass  through  any  change,  but 
emerge  from  the  eg^  similar  to  their  parents  in  all  respects  except 
in  size,  form  one  Section,  the  Ametabol<u  In  others  the  young  (or 
larvie)   on   emerging  from   the   egg,   differ  from    their   parents  in    little 
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else  than  ihe  abeenoe  of  wings ;  they  are  actiye  and  locomotive,  and  when 
they  ohange  to  the  next  stage  (that  of  the  pnpa),  thej  are  still  aotiye,  but 
have  the  rudiments  of  wings,  and  the  pupae  are  conrerted  into  the  i>erfeot 
insect  only  by  the  liberation  of  the  wing^.  From  the  comparatively  small 
difference  between  the  stages  this  metamorphosis  is  said  to  be  iihcowpUte^  and 
the  insects  forming  this  Section  are  called  Hemimetahola,  The  third  Section 
the  Holom§taholaf  comprise  those  insects  whose  metamorphoses  are  distinct, 
the  larva  and  pupa  being  very  different  from  the  perfect  insect.  The 
Holometahola  are  divided  into  six  Orders. 

The  GoLEOPTBBA,  or  Beetles,  have  a  mouth  for  masticating,  and  the 
upper  wings  homy,  useless  for  the  purposes  of  flight,  but  serving  as  a  protection 
to  the  lower  membranous  ones,  which  are  folded  up  underneath  them. 
Among  the  numerous  species  composing  this  Order  may  be  mentioned  the 
Tiger-beetles  (Cicindelidae)  with  their  bright  colouring,  swift  movements  and 
carnivorous  propensities;  the  Water-beetles  (Dytiacidce)  with  their  boat- 
shaped  bodies  and  long  hind  legs  suitable  for  swimming ;  these  insects  take 
down  a  supply  of  air  under  their  elytra,  .and  when  that  is  exhausted  put 
their  taOs  just  above  the  surface  to  get  a  fresh  supply ;  at  night  they  come 
out  of  the  water  and  fly  about.  Of  the  Carahidos  the  most  curious  is  the 
sing^arly  flat  Mormolyee  phyllode8,  from  the  Malay  Peninsula.  The 
LameUieoma  are  remarkable  for.  the  large  size  of  some  of  the  species ;  the 
Cock-chafer  is  very  injurious,  and  as  it  lives  three  years  in  the  larval 
state,  it  does  ^eat  damage  to  the  roots  of  plants,  especially  grasses,  as  it 
burrows  under  ground  ;  its  great  enemy  is  the  Book,  which  naturally  has  to 
dig  up  the  grass  in  searching  for  it,  yet  notwithstanding  the  benefits  which  it 
thus  renders  to  the  Farmers,  the  Nairnshire  Farmers*  Association  have  killed 
10,000  Books  in  the  last  two  years  !  The  Buprestidce  are  noted  for  their 
brilliant  metallic  colouring  ;  the  Longicomia  for  the  length  and  beauty  of  the 
antennie ;  and  the  CurcvlionidcBf  or  Weevils,  for  their  long  snouts,  of  which  no 
less  than  30,000  species  are  supposed  to  exist.  These  last  are  terribly 
destructive,  infesting  every  part  of  the  plant,  and  the  maggot  so  often  found  in 
nuts  is  the  larva  of  a  Weevil ;  but  the  most  beautiful  of  all  are  the  Diamond 
beetles  with  th^ir  patches  of  minute  scales  presenting  the  appearance 
of  rows  of  diamonds.  Lastly  the  CocciTiellidcBf  or  Lady-birds,  of  inestimable 
use  in  Hop  Gardens,  as  their  larvie  destroy  such  quantities  of  the  Aphis, 
or  "  Fly,"  one  of  the  greatest  enemies  to  the  Hop  Grower. 

The  Htmenoptera  have  the  mouth  provided  with  mandibles  and  generally 
also  a  suctorial  organ  formed  of  the  maxillse  and  lower  lip ;  the  wings  are  mem- 
branous, though  sometimes  absent ;  the  female  is  furnished  with  an  ovipositor, 
modified  so  as  to  constitute  a  saw,  a  boring  oigan,  or  a  sting.  In  this  latter  case 
the  inseots  form  a  sub^^rder,  the  Acvleata,  the  principal  families  of  which  are 
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the  Bees,  Wasps,  and  Ants.  It  is  impossible  to  enter  into  a  detailed  description 
of  these  insects,  bnt  it  may  be  stated  that  many  species  live  in  commnnities, 
though  "  solitary  "  species  are  not  nncommon ;  there  are  also  in  the  "  social  '* 
Species  at  least  three  distinct  kinds  of  animals,  the  females,  the  males,  and  the 
nenters,  or  workers.  In  the  Hive  Bee,  there  is  only  one  female,  the  Qneen,  whose 
sole  ooonpation  is  to  lay  eggs.  At  a  certain  season  of  the  year  the  males,  or 
Drones,  are  produced  in  great  numbers  ;  they  do  nothing  for  the  general  good 
of  the  community,  but  their  numbers  serve  to  keep  up  the  temperature  of  the 
hive,  and  that  is  a  very  important  point ;  but  they  do  not  collect  honey,  or 
build  comb,  and  merely  spend  their  time  in  consuming  the  honey  already 
stored  by  the  workers,  who  at  the  end  of  the  season  drag  them  out  and 
kill  them.  The  Queens  are  reared  in  special  cells  on  special  food, 
and  if  by  any  chance  the  old  Queen  dies,  the  Workers  have  the  power  of  rear- 
ing another,  and  for  this  purpose  select  an  egg,  enlarge  its  cell  by  destroying 
the  surrounding  ones  and  increasing  the  walls.,  anil  then  feeding  the  young  grub 
on  a  particular  kind  of  food.  If  the  hive  is  suspected  of  being  queenless,  a 
queen-cell  from  another  hive,  with  the  pupa  ready  to  hatch  out,  is  sometimes 
placed  in  it,  when,  if  the  new  queen  is  required,  the  bees  will  take  to  her,  bnt 
should  they  have  a  queen  and  do  not  require  a  new  one;  they  will  wax  down 
the  qu^en-cell  that  was  inserted  so  that  the  young  queen  cannot  hatch  out ; 
a  specimen  of  a  cell  so  waxed  down  is  exhibited.  Bees  have  many  enemies ; 
the  most  destructive  in  a  hive  is  the  Wax  Moth,  the  larv»  of  whicl^  spin  long 
galleries  through  the  comb,  and  quite  destroy  it.  They  build  their  comb 
hanging  down  vertically,  with  cells  on  each  side.  Wasps  have  a  large 
number  of  females  and  about  as  many  males  in  the  same  nest,  both  of  which 
work  as  hard  as  the  Workers ;  a  few  females  survive  the  winter,  each  of  which 
founds  a  nest  the  next  year.  No  honey  is  stored  up.  The  combs  are 
made  of  the  fibres  of  rotten  wood,  and  are  built  horizontally  with  the  cells 
on  the  under  surface,  in  which  the  grubs  live  head  downwards. 

Of  solitaiy  Wasps,  the  nests  of  the  Pelopcev^  apirifeso  are  exhibited ;  these 
insects  build  nests  of  clay,  containing  several  cells,  in  each  of  which  an- egg  is 
placed  and  a  store  of  spiders  for  the  use  of  the  grub,  when  hatched.  The  spiders 
are  stung  ere  being  placed  in  the  cell,  in  such  amanner  that  they  are  rendered 
torpid  and  live  long  enough  to  supply  the  grub  with  food.  There  are  several 
other  kinds  both  of  solitary  Wasps  and  Bees. 

Ants  are  not  represented  in  the  Museum. 

The  sub-order,  Puptvora,  includes  the  Ichneumon  Flies  and  Gall-flies. 
The  former  lay  one  or  more  eggs  in  the  larvo)  of  other  insects ;  the  maggots 
from  these  eggs  feed  on  the  I&tveb  in  which  they  are  laid,  avoiding  any  vital 
parts  till  they  are  full  fed,  when  they  kill  their  host.  Sometimes  the  larva  is 
not  killed  till  it  has  turned  into  a  chrysalis,  when,  instead  of  a  moth  emerging^ 
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an  Ichneumon -fly  appears.  Specimens  of  the  larva  of  tfae  Eyed-hawk  (8» 
oceiUatus)  with  nnmerons  maggots,  and  of  the  Elephant-hawk  (C  Elpenor), 
with  one  parasite,  are  exhibited.  The  Ephialtea  Mamfestator  with  its 
enormoasly  long  Oyipositor,  for  getting  at  laryas  boring  in  the  tnmka  Off 
trees,  is  interesting.  The  Grall-flies  lay  their  eggs  in  vegetable  matter,  and 
at  the  time  of  depositing  their  eggs  they  also  inject  some  poison  into  the 
plant,  which  causes  the  part  to  swell  and  form  a  "nest"  for  the  larvSB.  The 
Marble-Gall,  so  common  on  Oaks,  and  the  Bedegaar-6all  of  the  Bose 
are  exhibited.  The  third  Sab-order,  Terebrantia,  is  represented  by  the  8irea 
gigasy  the  larvsB  of  which  do  much  damage  to  the  Fir  trees  by  boring 
galleries  in  the  branclies. 

The  Lkpidoptera,  containing  the  Butterflies  and  Moths,  have  a  suctorial 
mouth,  furnished  with  a  long  "  proboscis,''  described  above,  and  the  wings 
covered  with  scales.  The  former,  known  by  their  antennea  being  expanded 
into  a  club  at  the  end,  include  some  of  the  most  gorgeous  insects,  and  the 
similarity  of  the  colouring  of  the  Wings  in  each  family  is  interesting.  The 
larva  of  the  Common  Cabbage  Butterfly  merely  devours  the  edges  of  the 
outside  leaves,  whilst  that  of  the  Cabbage  Moth  burrows  into  the  cabbage 
and  ruins  it ;  models  of  the  working  of  these  two  are  exhibited  in  the  upper 
compartment. 

The  Moths  are  divided  into  six  families,  (1)  Sphinges,  or  Hawk-moths, 
with  their  thick  bodies ;  (2)  the  Bomhyces,  with  large  wing^  and  thick  bodies. 
These  are  the  most  gaily  coloured  of  the  Moths,  and  many  of  them  are 
commercially  useful  for  the  silk  with  which  they  make  their  Cocoons  (a 
specimen  of  the  silk  of  the  Tasseh  Silk-moth  is  exhibited  in  the  upper  case)  ; 
and  among  them  are  some  of  the  largest  of  the  Lepidoptera,  though  the 
largest  of  all  is  the  Great  Owl  Moth  of  Brazil  (Thysania  Agrippina),  belonging 
to  the  next  Family  (3),  the  NocttuB,  or  Night  Moths,  of  which  the  colours  are 
generally  very  dull ;  some,  however,  have  most  beautiful  markings,  though  not 
conspicuous.  The  next  Family  (4),  the  Qeometridas,  have  smaU  bodies  and  largo 
wings,  and  have  some  resemblance  to  Butterflies ;  the  larvso  of  many  of  these 
moths  are  singularly  shaped  and  coloured,  resembling  bits  of  stick,  and  as  they 
have  legs  only  at  the  two  extremities  of  their  body,  they  sleep  with  their 
bodies  projecting  out  from  the  branch  on  which  they  are  resting  and  thus 
appear  as  if  they  were  actual  parts  of  the  plant.  The  few  species  from 
Australia  are  remarkable  for  the  generally  yellow  colour  of  the  wings,  said 
to  bo  caused  by  the  bright  sun.  The  members  of  the  next  Family  (5),  the 
TortricidcPy  are  generally  small .  Many  of  the  larvsQ  roll  up  a  comer  of  a  leaf  to 
form  a  habitation,  others  live  inside  fruit ;  models  of  an  apple  and  pear, 
showing  the  manner  of  the  injury  they  cause,  are  placed  near  the  moth  into 
which  the  caterpillar  tnxns.      Small  as  the  insects  are,  they  yet  do  immense 
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mischief  from  tbe  nnmbera  wMch  attack  a  single  plant.  The  last  Family  (6),  the 
Ti7ieid<Bf  consists  of  small  moths,  often  very  minnte ;  many  species  pass  the 
caterpillar  state  inside  the  leaf  of  the  plant  they  infest,  forming  galleries  or 
blotches,  which  are  very  visible,  and  reveal  the  existence  of  the  insect, 
when  it  would  be  almost  impossible  to  catch  it  in  the  perfect  state.  For 
exquisite  and  metallic  Instre  these  insects  far  surpass  any  others. 

The  DiPTBRA  are  scarcely  represented  at  present.  As  their  name 
indicates,  they  are  at  once  known  by  having  only  one  pair  of  wings,  the  lower 
pair  being  replaced  by  two  "  balancers."  The  Tiptda,  or  Daddy-long-legs,  is  a 
very  characteristic  species,  the  larva  of  this  in  wet  seasons  does  enormous 
damage,  eating  the  roots  of  the  crops  in  its  burrowings  under  ground.  The 
Hosquito  and  common  Housefly  also  belong  to  this  Order. 

The  next  Sub-class,  the  Hemimetabola,  is  divided  into  three  Orders. 
(1)  Neuboftbka,  embracing  a  great  variety  of  insects,  so  different  that  they 
have  at  times  been  classed  in  different  Orders.  The  most  interesting  of  the 
few  species  exhibited  are  the  Ant-lions,  the  Dragon-flies,  and  the  White-Ants. 
The  Ant-lions,  in  the  larval  state,  dig  holes  in  the  sand,  concealing  themselves 
at  the  bottom,  and  merely  leaving  their  heads  above  the  sand ;  when  an 
insect  comes  to  the  hole  and  looks  over,  the  Ant-lion,  throws  up  a  shower  of 
sand  with  its  head  till  the  animal  falls  down  to  the  bottom  into  the  jaws  of 
its  foe  and  is  very  soon  sucked  dry,  and  the  skin  then  thrown  out  of  the  hole 
by  a  jerk  of  the  Ant-lion's  head.  The  Dragon-flies  are  extremely  voracious 
and  devour  large  quantities  of  insects ;  in  the  larval  state,  which  is  spent  in 
the  water,  the  insect  has  its  lower  lip  developed  into  a  curious  kind  of  mask 
at  the  end  of  a  jointed  arm,  which  fits  over  the  face  and  is  furnished  with  a 
pair  of  forceps  at  the  tip,  by  means  of  which  it  can  catch  passing  insects. 
The  White-Ants,  which  must  not  be  confused  with  the  common  Ants,  build 
large  pyramids  of  clay,  often  as  high  as  a  man  and  strong  enough  to 
support  him  when  standing  on  them ;  the  males  and  females  are  produced  in 
immense  numbers  at  a  certain  time  of  the  year,  and  on  emerging  from  the  nest 
are  destroyed  in  such  numbers  that  it  is  marvellous  how  any  escape.  The 
female,  on  reaching  the  nest,  either  loses  or  bites  off  her  wings,  and  in  an 
incredibly  short  time  herlbody  swells  to  an  enormous  size,  rendering  her  quite 
unable  to  move,  and  her  whole  duty  is  then  to  lay  eggs,  of  which  it  has  been 
asserted  that  she  lays  80,000  a  day.  A  specimen,  in  spirits,  of  a  Queen 
Termite  is  exhibited. 

(2)  The  Obthoptera  have  the  upper  wings  smaller  than  the  lower  and 
of  a  different  texture ;  the  lower  wings  ore  folded  up  like  a  fan,  and  the 
mouth  is  furnished  with  biting  jaws.  The  Sub-order,  Saliatoria,  comprises 
the  Locusts,  Grasshoppers  and  Mole-crickets ;  these  last  have  the  fore  legs 
enormously  developed,  as  in  the  Mole,  and  can  burrow  in  the  ground  with 
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great  rapiditj ;  tiiej  generally  live  upon  vegetable  food,  bnt  animal  food, 
even  of  their  relatives,  does  not  come  amiss  to. them.  The  Snb-order, 
Qressoria,  comprises  the  PhasmidcB  and  Mantidas ;  the  former  assome  very 
varied  forms,  resembling  bits  of  stick  or  leaves ;  the  Leaf -insect  {PhylUum) 
is  veiy  cnrions,  and,  corresponding  to  it  on  the  other  side  of  the  Stick-insect 
is  another  insect  exactly  like  a  dead  leaf.  The  Mantidm  have  the  fore  legs 
very  long  and  armed  with  formidable  spikes ;  when  at  rest  these  are  folded 
np  as  if  the  animal  were  praying,  bnt  the  limbs  are  only  held  in  this  position 
to  be  in  readiness  to  seize  any  passing  insect  and  hold  it  so  as  to  be  easily 
devoured.  The  next  Snb-order,  Cursoria,  includes  the  Cockroaches,  of 
which  the  females  often  want  the  lower  wings. 

(8)     The  Hemiptera  are  divided  into  two  Sub-orders,  the  Honiaptera, 
with  the  upper  wings  membranous  throughout,  and  the  Heteropteraf  having 
the  part  of  the  upper  wing  next  the  body  "  chitinous"  like  the  upper  wings 
of  beetles.     The   Mandibles  and  Maxilla)  are  converted  into  lancet-shaped 
organs,  and  these  are  protected  by  the  elongated  lower  lip  and  its  two  palpi, 
which  form  a  tube  in  which  they  lie  and  can  be  protruded  by  muscles  at 
their  base.     Of  the  Heteroptera  the  Field-bug^,  with  their  flat  triangular 
bodies,  form  an  important  section,  as  well  as  the  Water-scorpions  and  Boat- 
flies  ;  the  former  have  their  fore-legs  something  like  those  of  the  Mantis,  and 
the  other  four  slender  and  often  very  long ;  the  Boat-flies  (Notonecta)  swim 
about  on  their  backs  and  have  the  hind  pair  of  legs  much  elongated  and 
formed  like  a  pair  of  oars.    Of  the  Homoptera  may  be  mentioned  the  Coccidcd 
or  Scale-insects,  of  which  the  females  are  wingless  and  often  very  defonned ; 
the  specimens  exhibited  are  those  of  the  Cochineal  insect  {Coccaa  Cacti) 
from  Mexico,  and  the  produce  of  the  Lac  insect  {Coccus  lacca)  from  the 
East  Indies ;  in  the  former  case  the  insect  itself  is  used  for  the  well-known 
red  dye,  and  in  the  latter,   the  exudation  from  the  body  of  the  insect, 
which  is  known  by  the  name  of  Lac.        Seed-lac  is  procured  by  pounding 
the  animals,  and  then  extracting  the  colouring  matter  by  water.     When  this 
extract  is  strained  and  allowed  to  harden  in  the    form    of    thin    flakes 
it  is  called  Shell-lac.     "  The  female  deposits  her  eggs  between  the  lower 
surface  of  her  body  and  the  surface  on  which  -she  rests ;  as  the  eggs  are 
extruded    the  body  of  the  mother  shrinks,  until  her  dried    integuments 
serve    as  a    protective    covering  to  the   mass    of    eggs."       The    Cicadas 
are  ot    considerable  size  in   tropical  countries,   and  the   males  have  the 
power  of  producing  an  astonishingly  loud  sound.     The  Fvlgora,  or  Lantern- 
fly,  a  native  of  Brazil,  is  remarkable  for  the  large  expansion  at  the  top  of 
its  head,  which  was  formerly  considered  to  be  luminious,  but  this  has  now 
been  found  not  to  be  the  case. 
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The  third  Sab-clasa,  the   Amibtabola,  consists  of  very  small  animals, 
figures  of  a  few  of  which  are  exhibited. 


MYRIAPODA. 
This  is  a  very  small  Class,  the  animals  composing  it  being  known  by  having 
a  distinct  head,  and  a  pair  of  legs  on  each  division  of  the  body;  in  one 
order  there  appear  to  be  two  pairs  of  legs  to  each  division,  bnt  this  is  caused 
by  the  union  of  two  divisions,  as  may  bo  known  by  the  spiracles,  which  in 
these  insects  are  found  on  each  segment,  whereas  they  strictly  occur  only  on 
every  alternate  one.  In. some  cases  the  young,  on  escaping  from  the  egg, 
possess  all  the  characters  of  the  parents  except  that  the  number  of  divimona, 
and  consequently  of  limbs,  is  always  less.  In  these  cases  the  number  of 
limbs  proper  to  the  adult  is  not  obtained  till  after  several  moults,  the  entire 
process  being  stated  to  occupy  as  much  as  two  years  in  some  species. 
The  specimens  exhibited,  which  como  from  Brazil  and  the  West  Indies,  had 
been  preserved  in  spirit,  and  when  dried  shrank  to  their  present  proportions ; 
one  at  least  was  nearly  two  inches  longer  than  it  is  now.  It  is  a  poisonous 
species. 


ARAOHNIDA. 
The  majority  of  the  Insects  composing  this  Class  are  very  small ;  the 
only  families  which  will  be  noticed  are  the  Spiders  and  Scorpions.  In  the 
structure  of  the  body  they  approach  very  closely  to  the  Crabs,  but  they 
breathe  by  means  of  trachea)  and  in  other  points  approach  Insects.  The 
structure  of  the  mouth  is  very  curious  and  its  modifications  from  the  typical 
mouth  are  interesting,  though  unfortunately  the  names  given  to  each  part 
are  very  misleading.  There  are  no  apparent  antenna;,  but  they  are  modified 
into  a  pair  of  mandibles,  with  strong  hooks  at  the  end,  by  which  they  can 
poison  their  prey  in  the  same  manner  as  the  Viper ;  the  true  mandibles  are 
wanting,  whilst  the  palpi  of  the  lower  lip  arc  converted  into  the  first  poir 
of  legs.  However,  the  ordinary  names  given  to  the  parts  are,  beginning  from 
the  front  backwards,  a  pair  of  mandibles  with  their  poison-bearing  hooks,  a 
pair  of  maxillas,  a  pair  of  well-developed  palpi  with  their  extremities  swollen 
into  a  club  in  the  males  but  furnished  with  pointed  claws  in  the  females, 
and  a  lower  lip.  In  Scorpions,  there  is  also  an  upper  lip  and  the  Palpi  are 
converted  into  strong  nipping  claws.  Of  the  Spiders,  the  Bird-killing  Spider 
(Mijgale  aviculare)  fi'um  Brazil,  is  the  largest  species  known,  and  is  now 
believed  to  be  able  to  kill  small  birds.  The  Trap-door  Spider  (Cteniza 
fodiens)  from  the  South  of  Europe  is  also  worth  notice ;  some  of  its  nests  are 
exhibited,  the  trap-doors  easily  escaping  notice  from  the  similarity  of  their 
outer  surface  to  that  of  the  surrounding  ground.     The  spinneret  of  the 
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Spider,  unlike  that  of  a  Caterpillar,  is  dtoated  at  the  tail,  and  conaistB  of  four 
or  six  "  spinnerets,"  each  of  which  is  pierced  with  numerous  minute  tubes 
through  which  the  silk  in  a  fluid  state  flows  and  rapidly  hardens  on 
exposure  to  the  air.  Scorpions  are  singularly  flat,  so  as  to  be  able  to  creep 
under  stones ;  the  last  six  segments  of  the  body  are  much  smaller  than  the 
others  and  form  a  sort  of  tail,  the  last  joint  being  modified  into  a  hooked 
claw  with  a  poison  gland  by  means  of  which  the  animals  kill  the  insects  on 
which  they  feed.  They  abound  in  hot  conntries,  and  are  common  on  the 
Steppes  of  the  Caucasus,  where  the  sheep  are  very  fond  of  them,  and  those 
who  have  to  sleep  on  the  plains  usually  take  some  sheep  with  them  to  devoui: 
the  Scorpions  before  settling  down  for  the  night. 


CRUSTACEA. 

It  will  be  as  well  to  describe  rather  f  ally  the  structure  of  a  typical 
Crustacean,  as  a  Lobiiter.  The  body  is  divided  into  two  very  distinct  parts, 
commonly  called  the  head  and  the  tail ;  the  former  consists  not  only  of  the 
head  but  also  of  the  ^'  thorax,"  the  two  united  together  and  covered  by  a 
large  plate,  called  the  "  carapace."  The  "  tail "  is  really  the  abdomen,  and 
consists  of  six  or  seven  rings  joined  together  by  membrane  so  as  to  make  it 
very  flexible  ;  the  last  joint  has  no  appendages  and  is  called  the  "  telson ;  " 
next  to  this  telson  come  six  rings  with  pairs  of  appendages  on  the  under 
surface  ;  each  of  these  appendages  is  called  a  "  swimmeret,"  and  consists  of 
a  stalk  with  a  pair  of  branches.  These  branches  are  very  large  in  the  ring 
next  the  telson,  and  form  very  powerful  paddles,  but  in  the  next  five 
segments,  they  are  much  smaller.  As-  we  proceed  towards  the  head,  the 
Bwimmerets  will  be  seen  to  become  gradually  converted  into  legs  without  nip- 
ping claws,  then  into  legs  with  them,  till  we  come  to  the  great  claws ;  after 
this  the  swimmerets  are  converted  into  "  foot-jaws,"  serving  the  purposes  of 
mastication ;  then  maxilles,  then  mandibles,  then  the  large  antennn,  next  the 
small  antennffi  with  their  two  branches,  and  finally  the  stalks,  at  the  extremi- 
ties of  which  are  situated  the  eyes.  The  whole  series  forms  a  beautiful 
instance  of  •the  variety  of  adaptation  of  the  same  structure. 

The  Crabs  have  a  structure  essentially  like  that  of  the  Lobster, 
but  the  abdomen  is  very  slightly  developed  and  is  folded  under 
the  carapace;  notwithstanding  this,  the  internal  structure  shows 
that  Crabs  are  higher  than  Lobsters.  From  their  short  "  tails "  they 
are  called  Brachyura.  There  are  three  main  forms  of  Brachyura, 
(1)  those  which  have  very  pointed  "  snouts,"  the  carapace  being  con- 
siderably contracted  in  front,  (2)  the  Swimming  Crabs,  known  at  once  by  the 
hind  pair  of  feet  being,  expanded  so  as  to  form  paddles ;  and  (3)  the  Land 
Crabs ;  the  most  interesting  of  these  are  the  "  Caller  Crabs,"  which  have 
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one  claw  maoli  larger  than  the  other,  and  when  pnnmed  lift  this  large  claw 
up  and  down  as  if  challenging  the  pursuer.  Between  the  Crabs  and  Lobsters 
come  the  Anomoura^  or  Hermit-Grabs,  known  by  haying  the  abdomen  quite 
soft,  merely  enclosed  in  a  membrane,  and  the  animal  has  therefore  to  seek 
the  protection  of  any  empty  shell  large  enough  for  it.  There  ia  a  sucker  at 
the  end  of  its  tail,  and  it  has  also  two  or  three  pairs  of  rudimentary  feet  to 
enable  it  to  keep  in  its  borrowed  shell  and  one  daw  much  larger  than  the  other, 
Barring  as  a  door  to  the  entrance  of  the  shell.  Closely  allied  to  the  Hermit 
Grab  is  the  Robber  Crab,  which  does  not  require  the  protection  of  another 
shell.  This  animal  feeds  on  Cocoa  Nuts ;  it  first  pulls  off  some  of  the  fibrous 
covering  from  one  end  so  as  to  expose  the  holes  through  which  the  young 
root  is  destined  to  push  its  way,  and  then  breaks  through  one  of  them  with 
its  large  claws ;  when  this  is  done  it  gets  out  the  soft  part  inside  by  means 
of  the  small  pincers  at  the  extremities  of  its  hinder  feet.  The  Lobsters 
from  having  a  long  "  tail "  are  called  Mncrcura. 

Crabs  and  Lobsters  form  the  Order  Dbcapoda,  from  having  ten  feet ;  the 
next  Order,  the  Stomapoda,  or  mouth-footed,  are  much  less  highly  organised; 
the  carapace  does  not  cover  so  much  of  the  thorax,  the  gills,  instead  of  being 
in  a  gill  chamber  in  the  thorax,  are  transferred  to  the  swimming-feet,  and  the 
first  pair  of  legs  is  furnished  with  a  formidable  row  of  teeth  and  bend  up  so 
that  the  terminal  joint  fits  into  a  groove  in  the  second  like  a  pocket  comb.' 
These  animals,  of  which  the  Locust  Shrimp  (8quiUa  Mantis)  is  an  example, 
live  more  in  the  open  ocean,  and  with  their  powerful  tait  are  able  to  go 
through  the  water  at  great  speed. 

The  Merostomata,  or  Thigh-mouthed  Crustacea,  are  represented  by  only 
one  Genus,  Lxm/ulua,  or  King-Crab.  The  soft  parts  are  encased  within  a 
double  shield-shaped  shell  with  a  long  spine  called  a  Telson ;  the  front  part 
of  this  shell  represents  the  head  and  the  hinder  part  the  thorax  and  abdomen, 
but  this  latter  is  quite  rudimentary.  The  limbs  are  all  attached  to  the  head, 
and  correspond  to  the  antennoe  and  jaw-feet  of  the  Crab  and  Lobster,  though 
some  Naturalists  consider  that  the  antennas  aro  not  developed.  The  bases 
of  the  limbs  are  spinous  and  act  as  jaws,  whilst  their  terminations  are 
converted  into  nipping-claws.  The  g^Is  are  placed  under  the  hinder  shield 
and  are  broad  and  leaf-like.  The  development  of  the  Limulus  is  very 
similar  to  that  of  the  Scorpion,  and  perhaps  it  ought  to  be  classed  with  it. 
A  pair  of  large  compound  eyes  is  placed  on  the  upper  surface  of  the  Shield 
or  Carapace.     The  King-Crabs  aro  found  in  the  Indian  and  Japanese  Seas. 

AH  the  remaining  families  of  Crustacea  are  very  small,  except  the 
CiKRiPEDiA,  so  called  from  the  limbs  being  converted  into  *' Cirri,"  the  two 
branches  of  each  limb  being  fringed  with  bristles.  The  young  animal  is  very 
different  in  appearance  from  the  adult  and  can  swim  freely  about  in  the 
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water ;  after  undergoing  a  cLange,  corrreeponding  to  the  pupa  state  and 
being  ready  to  tnrn  into  its  final  stage,  it  selects  a  snitable  place  to  which  it 
becomes  firmly  adhered  by  a  glutinous  gum,  which  exudes  from  the  antenna?, 
80  that  the  animal  is  faatened  by  its  head  to  the  object  selected.  Another 
change  takes  place,  and  the  animal  appears  either  as  a  Barnacle  (Lepaa)  or 
an  Acorn-shell  (BoUaniisJ  ;  in  the  former  case  the  head  is  greatly  lengthened 
forming  a  kind  of  stalk,  and  the  body  is  enclosed  in  a  set  of  shells  united 
together  by  membrane  and  capableof  being  moved  upon  one  another  ;  in  the 
latter  it  is  surrounded  by  a  series  of  shells  united  into  a  kind  of  pyramid, 
open  at  the  top  and  the  aperture  closed  by  a  second  series  of  shells.  The 
limbs,  which  at  first  worked  in  the  direction  of  the  head,  now  work  in  the 
opposite  direction,  and  are  constantly  moving  so  as  to  produce  a  current  of 
water  to  the  animal  inside  the  shell. 

The  second  Division  of  Annulosa,  the  Anabthropoda,  consists  of  animals 
with  an  elongated  worm-like  body,  composed  of  similar  or  nearly  similar 
segments.  The  nervous  system  consists  of  a  pair  of  ganglia  in  each  segment, 
connected  together  into  a  chain  by  a  double  row  of  nerve-cords.  The 
Anarthropoda  are  divided  into  three  classes,  (1)  the  CHif:TOGNATHA,  or  Arrow- 
worms,  a  very  small  class,  not  represented  in  the  collection ;  (2)  the  Annelida, 
or  Ringed-worms,  with  the  body  distinctly  divided  into  segments ;  in  these 
animals  the  gullet,  stomach  and  intestine  lie  in  a  body  cavity,  which  is  divided 
more  or  less  into  separate  divisions,  and  though  there  is  no  true  heart,  yet 
there  is  a  contractile  vessel  with  red  or  green  blood ;  and  (3)  the  Oephtbea, 
or  Spoon-worms,  with  the  body  never  divided  into  distinct  segments ;  in  these 
animals  the  nervous  system  consists  of  a  single  cord  without  any  ganglia ;  no 
locomotive  organs,  except  occasionally  a  few  bristles  or  spines ;  and  the  outer 
skin  leathery  or  homy.  The  Bomllia,  of  which  a  model  is  exhibited,  has  a 
long  branched  proboscis,  supposed  at  one  time  to  be  a  tail. 

The  Annelida  are  divided  into  four  Orders  :— 

(1)  Errantia ;  these  have  no  shell,  but  move  about  by  means  of  hair-like 
"  foot-tubercles,"  and  breathe  by  means  of  gills,  in  the  form  of  tufts  along 
each  side  of  the  body.  The  head  is  provided  with  eyes,  and  two  or  more 
feelers,  (not  jointed,  and  therefore  not  to  be  compared  with  those  of  Crabs  or 
Insects).  The  Aphrodite  or  the  Sea-mouse,  with  its  double  row  of  membranous 
plates  giving  a  beautiful  iridescence,  and  a  Model  of  the  Kereis,  or  Sea 
Centipede,  are  represented. 

(2)  Tuhicola  ;  these  live  in  tubes  either  of  Carbonate  of  Lime,  sand,  or 
sand  and  pieces  of  shell,  or  are  membranous  or  leathery ;  in  the  first  case  the 
tube  presents  some  resemblance  to  the  shell  of  the  Ver^nettu  among  the 
Mollnsoa,  but  the  animal  is  entirely  free  from  the  shell,  and  can  draw  itself  in 
and  out  of  the  tube  by  little  bundles  of  bristles  on  its  body  rings.    The  animal 
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has  beautiful  feathery  gills,  and  one  of  the  cirri  is  much  developed  and 
carries  at  its  extremity  a  conical  plug  whereby  the  mouth  of  the  tube  is 
closed  when  the  animal  is  retracted  within  it.  Models  of  the  Serpvla  and  of 
the  SpirorhiSy  with  its  sheUy  tube  coiled  into  a  flat  spiral  are  exhibited ;  the 
latter  is  an  extremely  small  animal ;  a  model  of  the  shell  of  the  exact  size  is 
giyen. 

(3)  OligoehcBta  ;  these  have  small,  stiff  bristles  on  their  sides  and  ventral 
surfaces,  and  no  g^lls ;  the  common  Earth-worm  is  a  familiar  example. 

(4)  HirudineOf  or  Leeches.  The  stomach  of  these  animals  is  unusually 
large,  and  the  space  between  it  and  the  outer  skin  is  filled  with  a  spongy  tissue, 
more  or  less  completely  obliterating  the  body  cavity.  There  is  generally  a 
sucker  at  each  end,  but  in  the  CJepainet  of  which  a  model  is  exhibited,  there  is 
only  one  on  the  head. 

The  ScoLECiOA  include  the  Flat-worms,  the  Round-worms,  and  the 
Rotifers.  The  two  former  are  parasitic,  and  the  latter,  though  not  unlike 
the  Infusoria,  have  a  much  more  highly  organised  structure. 


EGHINODERMATA. 
It  will  be  [advisable  to  describe  roughly  the  structure  of  a  Sea-Urchin, 
or  EchirvuSf  and  then  to  point  out  the  variations  from  this  structure  in  the 
different  orders.  A  typical  Echinus  consists  of  a  nearly  spherical  box,  or 
"test,"  of  Carbonate  of  Hme,  containing  the  viscera,  and  furnished  on  the  out- 
side with  numerous  spines  as  well  as  a  number  of  "  tube-feet."  The  test  is 
made  up  of  numerous  pieces,  arranged  in  20  rows  running  from  top  to  bottom 
like  the  meridians  on  a  globe,  leaving  a  hole  at  each  pole  ;  these  rows  go  in 
pairs,  one  pair  having  a  number  of  small  holes  in  it,  and  the  next  pair  having 
none,  so  that  there  appear  on  the  test  five  spaoes  with  double  rows  of  holes 
(called  ambulacral  areas)  separated  by  five  spaces  without  holes  (called  inter- 
ambulacral  areas) ;  through  these  holes  proceed  the  "  tube  feet,"  which  are 
longer  than  the  spines,  however  long  these  latter  may  be.  The  "  tube-feet  *' 
consists  of  tubes  with  a  sucker  at  their  outer  extremity  and  connected  with 
the  water  vascular  system  inside.  From  the  water  system  proceed  delicate 
tubes,  and  these  tubes,  after  passing  through  the  holes,  are  united  in  pairs, 
each  pair  forming  a  tube-foot.  The  spines  are  fastened  by  means  of  muscles 
to  small  prominences  scattered  regularly  over  the  surface  of  the  test,  and,  as 
the  base  of  each  spine  is  hollowed  out  so  as  to  fit  the  prominence,  they  have 
free  movement  in  all  directions.  Around  the  upper  orifice  are  five  larger 
plates,  each  with  a  hole  for  the  passage  of  the  eggs,  and  one  of  them  has  a 
spongy  surface  acting  as  a  sort  of  sieve,  allowing  the  water  to  enter  the  Water- 
system  and  yet  preventing  sand  or  other  impurities  from  entering  it.  This  is 
called  the  "  Madreporiform  Tubercle.*'     The  mouth  of  the    lower  orifice  is 
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sarronnded  with  a  inembranons  border,  and  the  centre  of  the  aperture  is 
occnpied  with  a  curions  arrangement  of  fiye  teeth,  Burronnding  the  gullet 
and  called  the  Lantern  of  Aristotle.  The  structure  of  this  Lantern  is  too 
intricate  to  describe  without  a  diagram,  though  a  specimen  is  exhibited. 

The  development  of  the  Echinus  is  most  eztraordinarj.  The  young 
animal  is  totally  unlike  the  adult,  and  before  it  was  known  to  be  what  it  reaUy 
is,  it  was  called  a  "  Pluteus ;"  and  the  curious  thing  about  it  is  that  the  per- 
fect animal  appears  to  be  merely  an  outgrowth  of  the  Pluteus,  and  only 
takes  a  small  portion  of  it.  It  is  first  formed  as  a  mass  of  cellular  "  protoplasm  " 
at  one  side  of  the  stomach ;  this  increases  and  envelopes  the  stomach,  which 
it  ultimately  takes  for  itself,  and  discards  the  rest  of  the  Pluteus.  Another 
equally  remarkable  method  of  increase  has  been  noticed  by  Sir  Wyville 
Thomson  among  the  Echinoderms  of  the  cold  northern  and  southern  seas. 
"  In  these  cases  the  eggs  are  hatched  and  the  young  are  brought  up  within  or 
upon  the  body  of  the  parent ;  there  is  no  sort  of  organic  connection  between 
the  young  and  the  parent,  but  the  young  are  often  brought  up  in  a  special 
receptacle  upon  the  exterior  of  the  mother,  to  which  the  appropriate  name  of 
Maraupium  has  been  given." 

There  are  several  forms  of  Echinus ;  in  some  both  apertures  are  on  the 
under  surface,  sometimes  the  test  is  very  flat,  and  then  the  five  "  ambulacral 
areas,"  as  the  plates  with  holes  are  called,  appear  as  a  five-rayed  star  on  the 
upper  surface ;  sometimes  the  test  is  more  or  less  cut  into  between  these 
areas,  and  it  is  not  very  difficult  to  imagine  a  series  of  forms,  leading  to  the 
Star-fish,  in  which  the  test  consists  of  a  soft  skin  with  numerous  hard  plates, 
tubercles,  or  spines  imbedded  in  it ;  the  five  rays  are  essentially  parts  of  the 
body,  as  the  stomach  has  projections  into  each  of  the  arms,  and  the  under 
surface  is  hollowed  out  for  the  water-tubes  or  "  ambulacral  feet ;  ''  we  thus 
get  a  typical  example  of  the  Asteroidea,  The  next  step  is  where  these  arms 
are  distinct  from  the  body  and  are  merely  appendages,  as  in  the  Ophiuridea. 
These  arms  may  have  jointed  branches,  or  may  be  themselves  divided  into 
branches,  and  then  we  get  a  ComcUula.  The  Comatula,  when  young,  is 
attached  to  the  rock  by  a  stem,  and  is  only  a  free-swimming  animal  in  its 
older  state ;  if  we  imagine  this  *'  larval "  or  stalked  state  to  be  permanent, 
wo  get  the  Pentacrinus ;  the  whole  of  these  modifications  can  be  well  seen  in 
the  specimens  esliibited. 

Tho  EcHiNODEBUATA  aro  divided  into  seven  Orders,  of  which  the  two  first 
are  fossil  and  have  no  living  representatives.  The  third  Oixler,  Crinoidea,  or 
Sea-lilies,  has  very  few  living  species,  the  commonest  being  the  Comatula, 
alluded  to  above. 

Tho  Uolothuroideaf  or  Sea-cucumbers,  are  very  different  in  appearance. 
The  body  is  covered  with  a  soft  skin  with  sometimes  a  few  scattered  grains 
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or  BpineB  o£  calcareous  matter ;  this  skin  is  endowed  with  wonderful  con- 
tractility by  means  of  powerful  longitudinal  muscles,  and  in  consequence  of 
this  they  can  in  many  cases  eject  all  or  almost  all  their  internal  organs,  and 
can  sometimes  diyide  their  bodies  into  several  parts  when  injured  or  alarmed. 
There  is  always  a  mouth  at  one  end  of  the  body,  surrounded  by  a  circlet  of 
feathery  tentacles,  which  are  belieyed  to  be  modified  tube-feet.  True  tube 
feet  are  sometimes  wanting.  The  Holothuroidea  are  the  most  highly 
organised  of  the  Echinoidea. 

(5)  Ophiwoideay  or  Brittle-stars,  have  their  arms  like  the  tails  of  snakes 
(whence  the  name),  which  are  quite  distinct  from  the  body,  being  only 
appendages  for  the  purposes  of  locomotion ;  the  tube  feet  have  no  suckers 
at  the  end,  but  are  very  sensitive  and  probably  servo  for  the  purposes  of 
respiration;  they  have  the  singular  power  of  breaking  their  arms  into 
fragments,  which  are  often  flung  away  to  some  little  distance  from  the  disc, 
new  ones  growing  out  from  it  again  after  a  longer  or  shorter  interval ;  in  fact 
this  readiness  to  throw  off  the  arms  makes  it  very  difficult  to  procure 
specimens  in  a  perfect  state. 

The  Aateroidea,  or  Star-fishes,  have  been  sufficiently  described  as  regards 
their  internal  structure ;  they  have  the  power  of  renewing  a  lost  limb,  or 
even,  when  torn  into  five  pieces,  to  grow  into  five  separate  animals,  and 
hence  when  they  were  torn  in  half  on  being  caught  in  oyster  beds,  the 
keepers  only  increased  the  number  of  their  enemies.  They  are  very 
voracious  animals,  feeding  indifferently  on  Shell-fish,  Crabs,  Anemones, 
Worms,  and  all  kinds  of  carrion.  Oysters  have  but  little  chance  against 
them.  *'The  Star-fish  enfolds  the  shell  with  its  arms,  and  protrudes  the 
lower  portion  of  its  stomach  through  its  mouth,  until  it  can  seize  upon  tho 
body  of  its  unfortunate  occupant.  Little  by  little  tho  great  stomach  is 
pushed  farther  and  farther  out  of  its  own  body  and  over  that  of  its  prey, 
until  at  last,  if  the  oyster  be  a  large  one,  the  pouches  are  withdrawn  from 
the  rays  and  the  Star-fish  is  substantially  tamed  inside  out."  Having  digested 
tho  Oyster,  it  put  its  stomach  back  again  into  its  own  body. 

« 

They  differ  much  in  the  shape  of  (he  body.  An  ordinary  Star-fish  has 
five  rays,  the  Solaster  has  a  large  disc  with  from  12  to  15  rays,  shorter  than 
the  diameter  of  the  disc ;  the  Gon\a»ter^  or  Cushion  star,  has  a  five  sided  disc 
flattened  on  both  sides,  tho  rays  being  only  marked  by  the  "  ambulacral 
grooves"  on  the  lower  surface. 

Lastly,  the  Echinoidea,  or  Sca-Urchins,  are  protected  by  a  Test  composed 
of  numerous  plates,  which  though  fitting  closely  together,  are  yet  increased 
in  size  as  the  animal  grows  by  depositions  of  Carbonate  of  Lime  oi:  their 
edges,  the  flesh  of  the  animal  passing  between  the  plates  and  in  fact  covering 
the  whole  of  the  outside,  spines  and  all.      The  two  apertures  arc  sometimes 
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both  placed  on  the  lower  surface,  and  consequently  a  corresponding  alteration 
takes  place  in  the  internal  arrangements.  The  variation  in  the  length  of  the 
spines  is  considerable,  those  on  the  surface  of  the  Cake-Urchins  being  almost 
invisible  to  the  naked  eye,  whilst  some  of  those  on  the  Acrocladia  are  quite 
six  inches  long. 


CCELENTERATA. 

These  animals  have  been  described  as  having  a  body  cavity  with  the 
parts  radially  symmetrical.  The  sub-kingdom  is  divided  into  two  ClasseSj  (1) 
where  the  body  cavity  and  digestive  cavity  are  one  and  the  same,  called 
Hydrozoa  ;  and  (2)  where  the  stomach  consists  of  a  tube  hanging  down  from 
the  mouth  but  is  open  below  into  the  body  cavity,  and  is  not  thus  properly 
partitioned  off  from  it,  called  Actinozoa.  Simple  as  the  animals  appear  to 
be  as  regards  their  structure,  it  is  difficult  to  understand  the  full  details,  and 
it  will  be  best,  therefore,  merely  to  describe  only  those  species  of  which 
specimens  or  models  are  exhibited. 

But  it  will  be  as  well  to  g^ve  a  few  general  remarks  before  entering  into 
particulars.  The  simplest  animal  in  this  Sub-Elingdom  is  called  a  Folype, 
which  consists  of  a  bag  capable  of  being  fastened  to  an  object  by  a  sucker  at 
one  end,  whilst  the  other  open  end  is  surrounded  with  a  series  of  tentacles* 
So  simple  is  the  structure  that  the  animal  is  capable  of  digesting  its  food 
inside  out,  so  that  either  the  inner  or  outer  skin  can  assimilate  the  food.  It 
has  also  the  power  of  increasing  not  only  by  means  of  eggs  but  also  by  means 
of  **  buds,"  sending  out  a  bud  from  the  outside,  which  developes  tentacles 
and  body  cavity,  and  when  full-grown  separates  from  the  parent  and  becomes 
a  distinct  individual ;  sometimes  the  bud  sends  out  secondary  buds,  before  it 
is  detached,  and  the  secondary  buds  may  send  out  other  buds,  and  so  on,  the 
whole  forming  a  kind  of  tree  of  living  polypes. 

Many  species  have  what  aro  called  "  urticating  "  or  stinging  organs,  cou" 
sisting  of  a  bag,  in  which  a  thread  is  coiled  up,  and  at  the  slightest  touch  the 
thread  is  liberated  and  uncoils,  being  often  many  times  as  long  as  the  bag ; 
in  very  few  species  can  the  human  skin  feel  these  stinging  threads,  but  they 
certainly  have  an  effect  on  the  animals  caught  as  prey.  Sometimes,  the 
polyjK)  has  the  power  of  protecting  itself  by  a  tube  of  homy  or  calcareous 
matter,  and  when  the  buds  are  given  off,  they  too  are  covered  with  a  branch 
of  this  tube  (and  so  never  separate  from  the  parent),  and  the  original  animal 
may  develope  into  a  branching  tree,  only  in  this  case  all  the  separate  polypes 
are  united  together  inside  the  branching  tube  and  form  one  compound 
animal. 

The  A(;tinozo.\  ore  divided  into  four  Orders. 
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(1)  Ctenophora.  The  animals  of  this  order  are  very  different  from  those 
of  the  other  three,  and  consist  of  free-swimming  animals,  with  apparently  very 
little  stractnre,  but  though  they  have  the  stomach  and  body  cavity  &eely 
commnnicating,  there  are  several  canals  which  make  the  inside  mach  more 
complicated  than  wonld  appear  at  first  sight.  The  animals  appear  as  if  made 
of  jelly,  the  most  curious  being  the  Yenus'  girdle  (Cesium  Veneris),  the 
aJimenlary  canal  of  which  is  about  two  or  three  inches  in  length,  but  the 
animal  is  greatly  elongated  on  each  side  till  a  ribbon-shaped  body  is  produced, 
four  or  five  feet  long ;  it  is  not  uncommon  in  the  Mediterranean  and  has  the 
power  of  phosphorescence,  appearing  at  night  as  a  moving  and  twisting  band 
of  flame ;  its  powers  of  locomotion  are  obtained  by  a  fringe  of  hairs,  or  cilia 
round  the  edge  of  '  the  body.  The  Berde  is  a  Melon-shaped  body  with  an 
enormous  mouth,  stretching  right  across  the  oral  extremity  of  the  body ;  the 
cilia  are  arranged  in  eight  bands  (or  ctenaphores)  proceeding  from  near  the 
mouth  to  near  the  opposite  pole  of  the  body.  The  Pleurohrachia  is  not  un- 
like the  Ber5e  in  external  appearance,  but  it  has  two  very  long  flexible  tent- 
acles, fringed  on  one  side  by  smaller  processes,  and  arising  from  two  sacs  into 
which  they  can  be  instantaneously  and  completely  retracted  at  the  will  of  the 
animal ;  there  are  besides  some  very  important  internal  differences. 

To  understand  and  the  remaining  orders,  it  will  be  necessary  to  describe 
the  structure  of  a  Sea- Anemone.  The  body  ordinarily  consists  of  a  short 
cylinder,  called  the  "  column,"  and  is  of  a  soft  leathery  consistence ;  the  two 
ends  of  the  column  are  termed  respectively  the  *'  base  "  and  the  "  disc,"  the 
former  consituting  a  kind  of  sucker,  by  means  of  which  the  animal  can 
attach  itself  at  will,  whilst  the  mouth  is  placed  in  the  centre  of  the  latter.  The 
the  mouth  is  surrounded  by  a  flat  space  destitute  of  appendages,  and  the 
circumference  of  the  disc  has  a  number  of  tentacles,  the  interiors  of  which 
communicate  with  the  body  cavity;  the  mouth  leads  directly  into  the 
stomach,  which  is  a  wide  membranous  tube,  opening  by  a  wide  aperture  into 
the  body  cavity  below,  and  extending  about  half-way  between  the  mouth  and 
the  base ;  the  space  between  the  stomach  and  body-wall  is  divided  into  a 
number  of  compartments  by  vertical  plates,  so  that  a  cross  section  presents 
very  much  the  appearance  of  that  of  an  orange,  only  the  partitions  are  not  so 
numerous  and  do  not  all  roach  the  stomach-wall ;  these  partitions  are  called 
"  mesenteries,"  to  the  faces  of  which  the  eggs  are  attached ;  there  are  besides 
a  number  of  white  threads,  filled  with  thread-cells,  which  can  be  emitted 
through  the  mouth  or  through  small  holes  in  the  walls  of  the  column.  Some 
animals  have  the  power  of  secreting  a  calcareous  frame-work  between  the 
two  walls  of  the  column  and  also  inside  the  mesenteries,  the  stomach  lying  in 
a  cup-shaped  receptacle,  aud  consequently  when  the  animal  dies  and  the  soft 
parts  decay)  there  remains  a  calcareous  structure  very  similar  to  that  of  the 
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living  animal  in  shape,  only  with  the  mesenteric  partitions  visible ;  this  is 
called  a  Sclerodermic  corcU,  as  it  is  formed  inside  the  living  animal.  Another 
set  of  animals  consists  of  a  nnmber  of  poljpes  connected  together  by  a  kind  of 
flesh  called  the  ccenosarc  and  this  coenosarc  secretes  a  homy  or  calcareous 
framework  on  which  the  various  polypes  live,  of  course  connected  together 
organically  by  the  coenosarc ;  the  "  corallnm  "  thus  formed  being  quite  distinct 
from  and  ontside  the  polypes,  is  called  a  Sclerohaaic  coral. 

Omitting  the  Order  Rugosa^  which  consists  almost  entirely  of  fossil 
species,  we  come  to  the 

Alcyonariaf  of  which  four  families  are  represented  ;  they  are  all  known 
by  having  fringed  tentacles,  and  these  as  well  as  the  mesenteries  are  always 
in  multiples  of  four,  and  (with  one  or  two  doubtful  exceptions),  the  polypes 
are  all  united  by  a  conunon  CGonosarc,  and  remain  fixed  to  the  same  spot 
throughout  life.  Of  the  Oorgonidcp  the  best  known  is  the  Bed  coral  (Cored' 
Hum  ruhrum)  of  Commerce.  In  this  species  the  sclerobasis'is  of  a  bright  red 
colour  and  finely  grooved ;  the  coenosarc,  or  bark,  is  also  red,  but  lighter  in 
colour,  and  is  studded  with  apertures  through  which  the  white  polypes  can  be 
protruded  at  will ;  the  entire  coenosarc  is  excavated  into  a  number  of  canals 
communicating  with  the  polypes,  the  whole  system  being  filled  with  nutritive 
fluid  known  as  the  milk. 

The  Pennattdida  are  free,  that  is,  they  are  not  permanently  fixed  to  any 
object,  though  some  live  partially  buried  in  mud ;  the  corallnm  is  like  a  rod 
and  is  sclerobasic ;  in  some  species  spicules,  pointed  needle-shaped  bodies, 
are  also  developed.  Two  species  are  represented,  the  Permatvla  and  Virgu- 
laria.  The  former  consists  of  a  rod  of  coenosarc  with  the  upper  end  fringed 
on  both  sides  with  feather-like  branches,  which  bear  the  polypes;  the 
other  end  is  smooth  and  fleshy,  and  is  probably  sunk  in  the  mud  of  the 
■ea-bottom ;  this  latter  portion  is  strengthened  by  a  long  slender  rod.  Pen- 
natvXa  pho»phorea  phosphoresces  brilliantly  when  irritated.  Virgularia  is 
much  longer  and  more  slender,  and  the  polype-bearing  fringes  are  much 
shorter ;  the  polypes  have  eight  tentacles  ;  the  sclerobasis  is  a  long  rod,  like 
a  knitting  needle,  and  part  of  it  is  usually  naked. 

The  TuhiporidoB  are  represented  by  the  Tuhipora  musica,  or  Organ-pipe 

coral.     The  corallnm  is  sclerodermic  and  is  composed  of  a  number  of  bright 

red  cylindrical  tubes  united  together  externally  by  horizontal  floors,  which 

appear  to  be  extensions  from  the  mouths  of  the  tubes,  formed  at  deflnite 

times ;  the  polypes  are  bright  g^reen,  and  have  eight  tentacles  each. 

The  AlcyonidcB  consist  of  a  fixed  coenosarc,  the  corallnm  being  represented 
by  calcareous  spicules.  The  Alcyonium  digitatumt  or  '*  Dead-men's  Fingers," 
forms  an  orange,  spongy-looking  mass  with  star-shaped  apertures,  through 
which  the  polypes  can  be  protruded  at  will. 
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The  lasfc  Order  of  the  Actinozoa  is  the  Zoantharia,  of  which  the  soft 
parts  are  in  fives j  or  more  generally  in  sixeSf  and  the  tentacles  simple,  i.e., 
unbranched.  There  are  three  Sab-Orders,  distinguished  mainly  by  there 
being  either  no  corallnm,  or  a  sclerobasie  corallmn,  or  a  sclerodennic 
corallam.  The  first  of  these,  called  Zoanfharia  Malacodermatay  represented 
by  the  Sea  Anemones,  has  been  already  described  ;  they  have  a  certain  power  of 
locomotion,  though  the  family  Ilyanthidas  has  a  rounded  base  and  lives 
buried  up  to  the  disc  in  the  sand,  and  the  Zoaiithida^  have  no  power  of 
locomotion,  the  Polypes  being  united  by  a  branching  coenosarc,  as  in  Zoanthta 
Cotichiij  a  model  of  which  is  exhibited.  Though  there  is  no  true  corallum, 
spicules  not  uncommonly  occur  in  the  tissues  of  some  species. 

The  next  Sub-Order,  the  Zoantharia  sclerohasica,  has  a  homy  base,  and 
always  occurs  in  colonies.  The  corallum  is  much  branched,  and  bears  some 
resemblance  to  that  of  the  Gorgoniso,  but  if  the  animal  can  be  seen  they 
can  be  distinguished  at  once,  as  these  have  six  tentacles  and  the  Gorgoniffi 
eight ;  if  the  animal  is  wanting  they  can  be  distinguished  by  the  surfa<*e  of 
the  corallum,  which  in  ^oantharia  is  either  quite  smooth  or  covered  with 
minute  spines,  whilst  in  Qorgonia  it  is  grooved.  The  Zoantharia  Scleroder- 
mata  have  the  corallum  entirely  within  the  polype,  and,  as  has  been  observed, 
is  deposited  from  the  walls  of  the  stem  and  the  mesenteries ;  these  latter  are 
called  "  septa,"  and  the  septa  are  frequently,  more  or  less,  joined  together  by 
rods,  or  by  horizontal  partitions,  which  latter  sometimes  extend  completely 
across  the  corallnm  and  divide  it  into  storeys,  the  only  living  portion  of  the 
animal  being  above  the  last  formed  floor.  It  is  mainly  by  animals  of  this 
Sub-Order  that  the  coral  reefs  are  formed,  and  very  few  solitary  individuals 
occur  in  it.  The  methods  by  which  the  compound  coralla  are  formed  are 
mainly  four. 

(1).  By  simple  budding,  the  original  polype  throwing  out  a  bud  from  its 
side,  and  when  that  has  become  perfect,  it  sends  out  a  bud,  and  so  on.  This 
is  the  commonest  mode  of  growth,  and  gives  rise  chiefly  to  the  tree-like  corals. 

(2).  The  original  polype  gives  forth  from  its  base  a  rudimentary 
coenosarc,  from  which  new  buds  are  thrown  up ;  the  result  is  a  massive 
corallum,  with  the  youngest  corallites  on  the  outside. 

(3).  The  original  polype  sends  out  buds  from  the  edge  of  its  disc, 
which  in  their  turn  send  up  others,  so  that  the  parents  in  time  get  destroyed 
and  the  resulting  corallum  assumes  the  form  of  an  inverted  pyramid.  This 
form  of  budding  is  rare  at  the  present  day,  but  was  very  common  among 
fossil  species. 

(4).  A  partition  is  formed  across  the  mouth  of  the  original  polype  and 
a  new  stomaoh  and  new  tentacles  formed  for  the  part  so  cut  off ;  in  this 
manner  a  flat  corallum  would  be  formed.    But  there  is  a  tendency  for  this 
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to  become  massive,  and,  consequontlj,  instead  of  keeping  flat,  the  corallum  is 
twisted  and  folded  on  itself,  till  the  well-known  appearance  of  the  Meandrina, 
or  Brain  Coral,  is  produced. 

The  other  Class  of  the  Goelenterata  is  the  Htdbozoa,  of  which  three 
Snb-Classes  are  represented,  the  Lueemarida,  the  Siphonophora,  and  the 
Hydroida,  Thej  are  all  modifications  of  the  common  Hydra,  the  simplest 
form  of  Polype,  in  which,  as  has  been  mentioned,  the  stomach  and  body 
cayity  are  the  same.  The  first  is  divided  into  three  Orders  (1), '  the 
LucernariadcBf  represented  by  the  Lucemaria  auricula,  consisting  of  a 
cnp-shaped  body,  called  the  "  umbrella,"  around  the  margin  of  which  are 
tufts  of  short  tentacles,  whilst  at  the  other  end  is  a  sucker,  by  which  the 
animal  is  able  to  attach  itself  to  objects  and  free  itself  at  will ;  at  the  bottom 
of  the  umbrella  is  the  "  polypite,"  as  it  is  called,  with  a  quadrangular  four- 
lobed  mouth.  (2)  The  Pelagidoe  are  animals  rather  like  a  jelly-fish,  having  an 
umbrella  with  marginal  tentacles,  and  a  single  polypite  in  the  centre,  and  (3) 
the  RhizostomidcBf  with  an  umbrella  without  tentacles,  and  several  polypites 
in  the  centre.  The  FelagidsB  increase  either  by  eggs  developed  in  the  umbrella, 
or  by  a  very  peculiar  process,  to  be  describsd  presently,  whilst  the  BhizostomidsB 
only  increase  by  this  process,  now  to  be  described.  The  **egg'*  or  more 
properly  the  embryo  animal,  called  a  "  planula,"  is  at  first  an  oval  body,  which 
becomes  pear-shaped ;  it  then  attaches  itself  by  its  narrow  end  to  an  object,  and 
shortly  assumes  the  appearance  of  a  common  polype  with  its  tentacles  and 
body  cavity ;  the  body  then  elongates  and  becomes  split  up  into  flat  narrow 
segments,  so  that  the  animal  looks  like  a  pile  of  saucers;  the  original 
tentacles  now  disappear  and  a  fresh  set  is  produced  below  the  "  saucers  "  a 
little  above  the  fixed  extremity ;  the  "  saucers  "  then  graduaUy  fall  off,  each 
becoming  a  "Medusa,"  and  in  these  Medusae  the  ''eggs*'  are  produced, 
which  when  developed  become  the  fixed  hydras.  The  Medussd  are  extremely 
Toracious  and  increase  rapidly  in  size,  "the  umbrella  of  Cyanea 
arctica  has  been  found  in  one  specimen  to  be  seven  feet  in  diameter, 
with  tentacles  more  than  fifty  feet  in  length,  the  fixed  Lucemaroid  from 
which  it  was  produced  not  being  more  than  half  an  inch  in  height."  A  model 
of  the  ChrysaorOf  one  of  the  Pelagidn,  is  exhibited,  the  four  long  lobed 
processes  in  the  centre  being  the  lips  of  the  polypite,  "  the  folds  of  which 
serve  as  temporary  receptacles  for  the  ova  in  the  earlier  stages  of  their 
development." 

The  SiPHONOPHOBA  are  represented  by  the  PhysaXia,  the  Velella  and  the 
Rhizophysa,  The  Physalia,  or '' Portuguese  Man-of-War"  is  composed  of  a 
large  spindle-shaped  float,  upon  the  under  side  of  which  are  arranged  a 
number  of  polypites  together  with  highly  contractile  tentacles  of  great  length. 
They  are  of  common  occuirence  in  tropical  seas. 
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The  Vdella  consiBtB  of  a  widely  expanded  float  canying  on  its  upper 
snxf  ace  a  vertioal  crest,  and  in  the  centre  of  the  under  side  is  a  single  large 
polypite  and  numerous  small  bodies  resembling  polypites ;  the  tentacles  are 
attached  quite  independentlj  of  the  polypites  in  a  single  series  along  the 
line  where  the  crest  and  disc  unite.  In  Bhiaophysa  the  polypites  are  attached 
to  a  long  thread  of  "  cosnosaro  "  with  bell-shaped  bodies  at  intervals  by  the 
contraction  of  which  the  animal  is  able  to  progress  through  the  water. 

The  Sub-class  Hydboida  are  represented  at  present  only  by  some  models 
illustrating  the  leading  types  of  the  Order  Corynida,  Eudendriwn  may  be 
taken  as  a  good  example  of  the  "  composite  '*  division  of  the  Order,  where  the 
animals  live  in  colonies  attached  to  one  another.  It  consists  of  numerous 
polypites  united  by  a  coenosaro  which  is  more  or  less  branched  and  is 
defended  by  a  homy  tube ;  the  polypites  are  situated  at  the  extremities  of 
the  branches  but  cannot  be  retracted  within  the  tubes ;  there  are  about 
twenty  tentacles  arranged  in  a  single  row  round  the  month.  Tvhularia  is 
similar  to  Eudendrium,  but  the  tubes  are  not  at  all  or  only  very  slightly 
branched ;  a  model  of  a  polypite  magnified  is  given,  from  which  may  be  seen 
the  generative  buds,  hanging  down  like  bunches  of  currants,  the  bud  at  the 
extremity  shewing  a  fully-developed  polypite.  Coryomorpha  wutana  is  an 
example  of  a  "  solitary  "  polypite  without  any 'protective  covering.  There 
are  two  rows  of  tentacles  round  the  mouth,  between  which  is  a  row  of  bell- 
shaped  "  gonophores,"  which  ultimately  become  detached  as  free-swimming 
medusoids ;  a  model  of  one  of  these  medusoids  is  exhibited. 


PROTOZOA. 
With  the  exception  of  the  Sponges,  these  animals  are  all  microscopic, 
but  it  will  be  as  well  to  say  a  few  words  about  the  different  Chasses.  The 
Rhizopoda  are  animals  composed  of  a  mass  of  "  sarcode,"  somewhat  resembling 
white  of  egg,  in  which  is  generally  a  '*  nucleus  "  and  some  hollow  contractile 
spaces  ;  this  sarcode  has  the  power  of  sending  out  projections  from  any  part 
of  its  body  by  means  of  which  it  can  move  about,  these  projections  are  called 
"  Pseudopodia,*'  hence  the  name  of  the  class  to  which  the  animals  belong.  Some 
of  the  Rhozopoda  secrete  inside  themselves  a  shell  or  "test"  of  Carbonate  of 
lime  and  the  pseudopodia  are  very  long  and  join  together  outside  the  test  so 
as  to  form  a  kind  of  network ;  many  species  have  minute  holes  in  their  tests 
called  foramina,  through  which  the  pseudopodia  pass,  and  this  Order  is  con- 
sequently called  Foraminifera,  Chalk  is  made  up  almost  entirely  of  the  tests 
of  these  animals.  A  third  set  make  their  tests  of  flint  or  secrete  inside  them 
spicules  of  flint,  and  these  tests  are  of  most  beautiful  and  diverse  forms ;  these 
belong  to  the  Order  Radiolaria.  The  next  Order,  Infusoria,  generally  have 
a  mouth  and  rudimentary  stomach  ;   they  do  not  possess  the  power  of  emit- 
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ting  psendopodia,  bnt  have  minnte  hairs  (cilia),  by  the  vibrations  of  which 
the  animals  are  enabled  to  create  a  current  in  the  water  whereby  food  is 
brought  to  their  mouths.  Some,  instead  of  cilia,  have  one  or  two  long,  lash- 
like filaments,  called  "  flagella,"  but  sometimes  cilia  are  present  as  well. 
Lastly  the  Porifera  or  Spongida  are  apparently  made  up  of  Bhizopoda  and 
Flagellate  Infusoria.  The  Sponge-flesh  consists  of  an  outer  layer  of 
structureless  "  sarcode "  but  beneath  this  are  what  are  called  "  sponge- 
particles  "  or  "  sarcoids,"  some  of  which  have  a  fla^llum,  as  in  Infusoria,  whilst 
others  are  capable  of  emitting  pseudopodia.  This  sponge-flesh  is  supported 
on  a  framework  of  a  homy  nature,  as  in  the  sponge  of  commerce,  or  of 
flint  or  of  lime.  There  are  four  Orders  of  Sponges.  (1)  Myasoapongia, 
which  have  no  framework  or  skeleton  whatever,  the  organism  consisting 
merely  of  a  mass  of  sarcode,  permeated  by  branched  canals.  (2)  Ceratosa^ 
which  have  a  homy  skeleton,  as  in  the  common  sponge.  Many  species  have 
a  number  of  spicules  of  flint  scattered  through  the  skeleton  and  sarcode, 
which  serve  as  a  very  important  means  of  classification.  Among  those 
exhibited  is  the  common  Mermaid's  Glove  {Halichondria  palmata). 
(3)  Sieliceaf  where  these  spicules  form  the  entire  skeleton,  and  in 
some  cases  become  fused  together,  so  that  the  skeleton  becomes  a  continuous 
one.  The  SupleetelUif  or  "  Venus'  Flower  Basket "  is  a  very  good  example 
of  this ;  beautiful  as  this  sponge  skeleton  is,  it  is  covered  during  life  by  a 
thick  covering  of  brown  sarcode,  so  that  its  beauty  is  not  seen  till  it  has  been 
properly  cleaned,  a  very  common  case  with  many  animals,  especially  among 
the  Mollusca.  The  Hycdonema  or  "  Glass-rope  Sponge  "  is  another  example ; 
in  this  the  sponge  animal  forms  a  homy  skeleton,  and  anchors  it  in  the  sand 
by  a  rope  made  of  siliceous  fibres. 

The  Pumice-stone  Sponge  (DactylochaliBB  pvmicea)  is  an  admirable 
example  of  the  flinty  structure  developed  to  the  utmost  degree.  The  frame- 
work is  wholly  composed  of  flinty  spiculo)  all  fused  together  and  forming  a 
highly  porous  mass.  It  is  as  hard  and  stiff  as  if  it  had  been  carved  from 
stone,  and  is  very  light,  seeming  to  weigh  not  more  than  a  piece  of  cork  of 
the  same  size. 


DESIDERATA. 


From  the  very  incomplete  remarks  about  the  various  specimens  in  the 
Museum  it  will  be  easily  understood  that  the  "wants"  are  very  numerous, 
and  a  general  idea  of  them  may  be  gathered  from  the  Hand-book,  bnt  it  may 
be  as  well  to  enumerate  some  of  the  more  important  desiderata. 
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Bimana. — Skalls  of  the  Typic&l  Races  of  Mankind,  as  well  as  of  the  ex- 
treme  forms.  Very  excellent  casts,  price  10  shillings  each,  can  be  obtained 
from  M.  Trammond,  of  Paris. 

Qaadramana. — ^A  skeleton  of  a  Chimpanzee,  as  well  as  stuffed  speoimens 
of  the  different  snb-orders. 

Insectivora. — Hedgehog  and  Mole,  and  skeletons  of  the  same ;  also  a 
Flying  Lemur. 

Cheiroptera. — Skeleton  of  Bat. 

Bodentia. — Porcapine  and  Jerboa. 

Camirora. — Skeleton  of  Badger ;  Seal  and  skeleton. 

ProboBcidea. — Foot  of  Elephant ;  skull  of  Deinotherium  (reduced  cast) 
photograph  of  Mammoth ;  other  fossil  species,  reduced  models  or  drawings. 

Ungnlata. — Camel,  skull  and  foot ;  Giraffe,  skuU ;  antelope  and  Sheep ; 
foot  of  Hippopotamus,  Tapir,  Rhinoceros ;  skull  of  pig  and  Tapir. 

Cetacea. — Skull  of  Narwhal ;  specimen  of  Bi^een. 

Monodelphia. — Ant-eater,  and  Manis ;  reduced  models  of  Megatherium 
and  Glyptodon. 

Marsupialia. — Kangaroo,  Wombat,  Phalanger,  Opossum,  and  Thylacinus. 

BiBDS. — Casts  of  Ichthyomis  and  Archcoopteryx ;  Secretary  bird; 
Apteryx ;  typical  Humming  birds ;  Bower-bird ;   Bird  of  Paradise,  &c. 

Reptiles — Casts  of  Iguanodon  (reduced)  ;  Meg^osaurus,  Pterodactyle, 
PlenosauruB,  Ichthyosaurus,  &c. ;  Rattle  Snake ;   Terrapin. 

Amphibia. — ^Newts;  Amphiuma;  Cecflia. 

Pisces. — Mud-fish;  Chimsera;  Cestraoion;  Acrodus;  Lepidosteus ; 
Lanoelet ;  and  almost  any  kind  of  British  fish. 

MolluBca. — Glass  Models  of  typical  species,  showing  the  animal ;  Auzouz's 
Model  of  a  Garden  Snail ;  Models  of  Doris,  Cymbulia,  &c. 

MolluBCoida. — Almost  any  specimens  will  be  useful. 

Polyzoa. — Ditto. 

Insecta. — Typical  sets  of  Diptera,  Nouroptera,  Hemiptera  are  much 
wanted ;  also  of  Trimera,  Silphidas,  and  DytiscidsB  among  Coleoptera;  of 
Grall-flies,  Ichneumon-flies  and  Ants  among  the  Hymenoptera ;  Blattidse  and 
Forficulidso  among  the  Orthoptera.  * 

Crustacea  and  Abachmda  are  much  wanted. 

ScHiNODSBKATA. — Pontacrinus  and  Comatula. 

Corals,  Sponges,  and  Models  of  Foraminifera  are  much  wanted. 

Some  of  these,  especially  casts  of  fossil  animals,  have  been  sent  on  loan 
by  various  Tradesmen,  in  the  hope  that  they  may  be  purchased  for  the 
Museum. 
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